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ELECTRIC ‘MINERS’ ‘LAMPS. 


| Feu ming gun pest the question as to the possibility 
al preventing explosions in coal and other mines has 


deen duly considered, both by mining engineers and 


Government inspectors; but hitherto the results 
obtained with the adoption and use of various kinds 
of safety lamps have not been very successful, and 
still the problem remains to be solved. Most of the 
‘explosions-in mines are due to the exposure to the 
atmosphere of the flame of miners’ lamps, or to the 
_ fact that where safety lamps are in use, they are not 
entirely closed to the air. Of course there is a small 


percentage of explosions which must be attributed to 


the opening by miners of their lighted lamps, or to 
the ‘striking of matches for the purpose of lighting 
pipes; but these form only ‘an insignificant number, 
and may almost be left entirely out of consideration. 
The Mines Act of 1887, which came into operation at 
the commencement of 1888, has greatly conduced to 
the prevention of explosions. The number of deaths 
which took place last year from fire-damp explosions 
was 50, this being the lowest record ever known. 
These could, of course, have been greatly reduced had 
electric miners’ lamps been used. 

The reports of Her Majesty’s Inspectors of Mines 
for 1888 have been issued, and as compared with the 
previous year a very satisfactory state of affairs is 
shown. In reference to the lighting of the mines and 


the best kind of miners’ lamps, the general consensus 


at opinion of the inspectors is that electricity should 
be the illuminant. Now there is not the slightest 
reason why an electric miners’ lamp should not be 
introduced at a price which, although it might be 
elightly higher than that of the bonnetted Clanny, the 
Marsaut, Davy, or the Mueseler, would still be suff- 
ciently cheap to induce colliery and other mine owners 
to give it a trial with a view to its ultimate adoption. 
In this connection it may be interesting if we repro- 
duce one of the inspector's recommendations. Mr. 

Teh Been of the East Scotland district, states : “I 


light, to the invention of an incandescent lamp which 
‘could be supplied as cheaply and used as handilyas the 
ordinary naked light. With a lamp of this kind there 


would be no inducement to use any other light, and 
the difficulty of getting miners to use safety lamps 
would cease. With the use of an incandescent lamp, 
so far as miners’ lights are concerned, explosions would , 
cease.” Similar expressions of opinion are given by 3 
the other inspectors. : 

Various kinds of miners’ electrid lamps have tor some 
time been placed on the market, but they have not 
come into favour, and we believe that we are correct in 
stating that in the United Kingdom there are but two or 
three mines where such lamps are employed. Among 
the reasons which may be advanced as the cause of these 
lamps not having been taken up may be mentioned the 
higher price, the increase in weight, and the reserve 
shown by mine owners, who seem to follow the same 
policy as that pursued by the railway companies, that is 
to say, they hesitate for a long period before they adopt 
anything new. A few months ago an electrician in the 
north of England brought out a miner’s lamp, which is, 


wee believe, lighter in weight than any other such lamp 


in the market when the candle power and lighting 
hours are considered. It weighed about 24 lbs., and gave 
a 1} C.P. light for ten hours, but no mine owner has as 
yet been found to take it up. We have before us at this 
moment another electric miners’ lamp—we are, of 
course, not speaking of that of Coad, which has not 


et come to hand—which weighs 3 lbs. and gives a 


1 C.P. light for twelve hours. The current is 323 
ampéres at 3°75 volts pressure. The lamp, which is 
contained in a compact wooden case containing the 
electrolyte and plates, is 5 inches in height, and the 
diameter 35 inches. This lamp, too, has not come into 
favour, and other cases might also be cited. 

The foregoing remarks show to a great extent the 
present disadvantages of the miners’ lamps hitherto 
invented, and the question arises, cannot a lamp be 


brought out which will remedy such defects? We say | 


e 
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decidedly, yes! The lamps which we have inspected have 
in many instances been very clumsily made without 
due regard to the actual condition of affairs ruling in 
mines, and their weight could, in certain cases, have 

been reduced by half. Whether it will be better to 
manufacture a primary battery lamp or a secondary 
battery to be charged by a dynamo, we will not venture 
to predict, although in the latter case the dynamo could 
be used for lighting the mines ; but we are strongly of 
opinion that if electrical engineers who are interested 
in mining would give due attention to the subject and 
persevere, they would ere long be able to produce an 
electric miners’ lamp as cheap, nearly as light, and more 
efficient than those lamps now employed in mining 
operations, the weight of which, we believe, varies from 
1 to 14 lbs. | 


—— 


THE Ironmonger is again on the war path. It is 
only a few weeks since we drew attention to the 
absurdity of that journal’s theory regarding iron- 
mongers being dealera in electrical apparatus. Now 
we have another specimen of the immense electrical 
knowledge possessed by the editor of that highly 
instructive paper. In its last issue the Zronmonger 
states that “an electric motor has been invented by D. 
G. Weens (sic), Baltimore, which obtained the rate of 


two miles per minute on a curved track . . A 


five mile circular track will be constructed immediately 
to demonstrate the practicability of the system for 
passenger service.” Our contemporary evidently 
imagines that the motor runs along the track like a 
railway train, possibly with passengers bestriding the 
motor like a man on horseback. Such statements, 
made by the non-scientific press, do a great deal of 
harm to the electrical industries, causing as they do an 
entire misrepresentation of facts. Scissors and paste, 
together with an ink slinger, will do very well for 
‘ordinary ‘subjects, but when it comes to electrical 
engineering, we would give to the Zronmonger Panch's 


THOSE municipalities who are considering the 


advisability of applying for electric lighting powers 
are taking a long time before they come to any definite 


decision. That of Bristol is no exception to the rule, 


and although Mr. Preece’s report was handed in some 
months ago, a conclusion has only just been arrived 
at. The Electrical Committee of the Bristol Council 


has just decided to request the Chief Electrician of 


the Postal Telegraphs to draw up specifications from 
which the Corporation will be able to advertise for 
tenders. This matter will be laid before the Council 
for consideration at their next meeting. Electrical 
engineers would do well to bear this in mind, especially 
as several electric lighting companies have already sent 
in applications, offering either to do the work for the 
Corporation, or to carry it out themselves. 


THE public electric lighting of Leamington will . 


terminate in December. Such is the decision arrived 
at by the Watch and Lighting Committee of the 
Leamington Town Council, who have resolved to let 
the contract with Messrs. Chamberlain and Hookham, 
which expires in three months, run its course and 
then die a natural death as regards street lighting in 
that town. The Lighting Committee have recom- 
_ mended the substitution of Bray’s patent gas lamps in 


three of the main thoroughfares for the glow lamps at 
present employed. The failure of glow lamp lighting 
in Leamington points a moral, namely, that in future 
those concerned in electric street lighting should take 
vare to have proper standards for the lamps and erected 
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at suitable intervals, and that the lamps should not 


be of low candle-power. 


THE Electrician to the Post Office evidently intends 
to immortalise himself, and the B.A. Meeting of this 
year has been chiefly remarkable for the views taken 
by Mr. Preece on the dangers to be apprehended from 
electric currents of high tension. He was prepared to sit 
on a barrel of ganpowder through which a copper light 
ning conductor passed and when a storm was raging; 


and now he states that no current of electricity can kill — 


a man with certainty. No doubt he is quite ready to 
make himself the subject of an experiment to confirm 


his views. This or the lightning rod experiment, if | 


‘properly carried out, would prove a brilliant success, 
and would raise hopes of speedy promotion in the 
ranks of his talented staff. Almost immediately fol- 
lowing his remarks comes the news in the New York. 
Sun of September Ist, of the death of Mr. Darwin H. 


Henry, an expert electrician and Superintendent ot 


Construction for the East River Electric Light Com- 
pany, who was instantly killed on the previous after- 
noon in the dynamo room of the company’s factory by 
a 1,000 volt’ alternating current machine. We will 
undertake to say that Mr. Preece stands alone on the 
ground he has chosen to take up, and there is not the 


. glightest doubt but that his professional reputation will 


be seriously —— by such an exhibition of eccen- 
tricity. 


AN accident occurred at the local theatre at Hastings 
the other night which shows the danger of using gas in 
close proximity to the scenes and the flies. It appears 
that a property basket belonging to the Dorothy” 
Company fell against a gaslight and became ignited 
Fortunately, however, the fire was discovered in time 


and prevented from spreading. The use of incandes- 


cent lamps entirely obviates such danger, and it must 
be satisfactory to the play-going public thut the prin- 
cipal London theatres are in this respect safe. 


Ir is agreeable to find such a good understanding 


between employer and employés as was shown recently 


in Colchester, when Mr. James Paxman, the head of | 


the firm of Davey, Paxman & Oo., entertained at dinner 
two of his foremen who had just completed 21 years’ 
service with the firm, and also presented them with 8 
pecuniary acknowledgment of their efforts. The firm 
has risen from a somewhat small affair to its present 
importance, and Mr. Paxman asserts that the success 
has been due to the thorough reliance which it has 
had in the workmen. 


No definite arrangements will be entered into re the 
Canada-Atlantic cable enterprise until the Dominion 


Parliament meets during January next; but meanwhile . 


much of the requisite capital has been secured. The 
north shore land line system will be in operation by the 
10th October, und next year connection will be made by 
duplicate cable routes with Greeniy Island, Straits of 
Belle Isle. 


MR. EDISON left 10,000 francs to the poor of Paris ss 


- @ memento of his visit, and as a testimony of his grati- 


tude for the kindness shown to him and his wife. 
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MESSRS. W. r. GOOLDEN & Oo. s WORKS. a new launch which is believed to be the best designed 
iy = boat of this kind on the river. The owner has d 
. the summer proved the feasibility of using a battery o 
A RECENT visit to these works has convinced us that accumulators for the double purpose of boat propulsion 
the firm came to a very wise determination when — | by day and house lighting at night, and inasmuch as 
decided to concentrate on this spot their offices whi the demand for house lighting increases as the season 
they formerly had at Victoria Street, Westminster,and for launch driving wanes, the idea seems a very 
their works which had been carried on for some years sensible one. 7 
Harrow very near to urne 2 
Station, a locality conveniently reached from any dis- ’ 3 1 
trict of London and from the termini of the great 3 1 — 
railways. The offices have such a handsome frontage 
to the street that they might very well be taken for the 
Paddington Vestry Hall or some equally important 
public building. On the ground floor are spacious 
rooms for the managers, book-keepers and clerks, while 
in the upper storey there are capacious drawing offices 
and other rooms, all exceptionally well lighted and ven- 
In fact, there are few electrical engineering 
so well off in the matter of offices. The manu- 
factory may be divided into two distinct ag ape mn 
one being devoted to instrument making and the other 
to the construction of dynamos and other electrical 


, tools and testing appliances being all of the 
most modern and complete d. The well-known — 
and foralternating currentsare made in several forma, and The upper floor of this part of the premises provides 
have recently been much improved. For the measure- ample for and for tho lighter 


. tools employed in brass finishing, arc lamp work, and 
made to give at once a direct reading, which remains other operations of a like kind, such as the putting 
correct whatever may be the variations in speed of the together of the fire-proof resistance frames of registered 

_ alternations, the construction of the instrument being designs, to which we referred in our issue of June 28th. 
such that disturbances either way have the effect of The business hitherto transacted by the firm has been 
correcting each other. Both in respect of this ao of» high class, and much of the early work in fitting 
racy and sensibility, and also in the matter of cost, ships of the Royal Navy was intrusted by the Admi- 


there is an advantage in the use of these instruments ralty to Messrs. Goolden & Co. We are convinced that 
in preference to a Siemens dynamometer or Sir Wm. the rearrangement of their business will enable.them 


Thomson’s instruments. The firm are also sole makers tao do their work in the future, n haps, with an 
= Evershed’s patent gravity ammeters and voltmeters greater satisfaction to their — Ao with more mur à 


; currents constructed for being left constantiy msel better condi erally. 
im circuit without heating. These instruments possess = — 
an advantage over most others in that they take very | ö | * 
taken by the Cardew as much as y some 1 
others. A new form of Evershed ohmmeter has been ENGLISH v. FRENCH DYNAMOS. — 
recently brought out specially suited for testing insu- : 
lation resistance of installation work in buildings. IN the ELECTRICAL REVIEW of August 30th, we 
This is a practical, handy apparatus, as by its means announced that the Paris Municipal Council had 
work of this kind, which would formerly have occu- decided upon the purchase of Ferranti (English) 
pied 10 or 12 hours, can now be completed in two. machines, and transformers of the same system, the 
Passing to the portion of the premises in which the other competitors being MM. Nase and Dandeu. The 
heavier work is carried on, it is evident that the firm latter gentlemen, feeling aggrieved, have just issued the 
has been determined to me propane to reap their share following protest, which we print below :— 
of the fruits of that gen development of the elec- Monsieur le Président :—We have just read on the 
_ tical industry which is already foreshadowed. The door of a mairie the compte-rendu of the sitting of the 
works are equipped with machine tools and appliances Municipal Council of August 10th, and we have seen 
of the most modern and improved kinds, and ample posted up on the walls the declaration of the Director 
‘steam power is available for doing a very large busi- of Works, couched as follows :—Here is, gentlemen, the 
nens. Among the small engines which are set apart situation :—The Commission has issued a tender for a 
for special duties is one possessing some historical machine of the Ferranti system. Several competitors 
interest, being the first Armington-Sims that was im- presented themselves, and here is the note I have re- 
into this country. The lower floor of the main ceived on the subject: — The sub-commission dele- 
ding is devoted to the erecting of machinery, and gated by the Technical Commission of the Halles Works 
are put together not only dynamos but also coal to examine the high-tension alternating machine pre- 
cutting machines, magnetic separators for the treat-  sented by MM. Dandeu and Naze, as a competitor with 
ment of china clay and other special productions the Ferranti machines, proceeded yesterday to its ex- 
of the firm. The improvements effected by Messrs. periments. MM. Potier and Carpentier went to the 
Goolden & Trotter in the construction of the Gramme eyher and Richemond Works at Pantin, in order to 
machine have been so generally appreciated that they work this new dynamo, which has been judged very 
have become incorporated in good modern dy- imperfect. Constructed for 220,000 watts, it heated as 
dynamos. On the occasion of our visit we saw ead dy soon as it had produced 60,000 watts, at the end of two 
for delivery a very good form of motor for a laun hours’ working. Under these conditions, hesitation is 
Which, as will be seen from our illustration, is so de- no longer possible, and I propose to the Council to pro- 
that the whole thing will fit into the bottom of  nounce on the papers before it.“ Further on follows 
a Without any further adjustment, the base of the the demand made by M. Lyon-Allemand for the pur- 
machine being shaped accordingly. This, we under- chase of Ferranti transformers. This was all voted and 
stood, had just been completed to the order of a gentle- accepted, despite the first remarks of MM. Dumay and 
man living on the upper part of the Thames to propel Patenne. | | | | 


— 


| 
machinery. The construction of electrical measuring a < TVT | 
instruments is an important feature of the business, the * J ᷣ .. eee | 

| 
| 
| 
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We do not hesitate to say that the declarations made 
in good faith to the Council are, for all that, contrary 
to the truth, and we address ourselves to you, M. le 
Président, to protest in the most formal manner against 
the wording of the famous note sent to the Director of 
Works. Here are the facts in their scrupulous 
exactitude :— 

We had been officially convoked by the Commission 
of the Halles Centrales to make experiments on August 
6th at MM. Weyher and Richemond, at 9 o’clock in the 
morning precisely. We declare here that, having 
‘waited up till noon, not a single member of the Muni- 
cipal Council presented himself. There were, there- 
fore, no official experiments with our dynamo. It 

yndic, who forgot to send carriages to the mem 
the commission. On the 6th we went to MM. Potier, 
Carpentier, and Hospitalier, ap them of the situa- 
tion; and as MM. Weyher and Richemond had them- 
selves some experiments to make, we informed these 


tier decided to come the next day, Augast 7th, in the 
afternoon. We forthwith telegraphed to all the mem- 
bers of the commission, info them that we should 
be at their service on the 7th, from 9 o’clock in the 
morning. M. Dumay alone came. We worked from 
9 in the mo 

the evening ; or seven hours and not two, as stated in 


the note sent to M. Alphand. MM. Potier and Carpen- 
tier came at 2. On the 8th the measuring ap 

was taken to M. Carpentier to be calibrated. On the 
9th, the diagrams of the steam engine were sent to M. 
Potier. On the 12th, M. Potier caused us to be asked 
by M. Lafargue for the constant quantities of the ex- 
citer. Finally, we may state that, on the 14th, no 
report had been lodged by the eminent professors who 


much wished to be present at our experiments. This 
1s, M. le President, the absolute truth. Is it ble 


tion less than others, we are pleased to believe, that 
about 400 horse-power of steam is necessary to uce 
220,000 watts. Our experiments proved that the dynamo 
produced 83,000 watts and not 60,000, that is to say, 
the maximum the steam nae was capable of. Further 
on, it is stated that the Ferranti machines, already 
bought moreover, were made by Cail. Now, acco 

to information, no machine has been made at the 


As regards the Ferranti transformers, the matter is 
still more grave. The only transformer which can 
Legally work in France is that of M. Lucien Gaulard, 
who died at St. Anne, overcome with bitterness and 
chagrin, which ended by disturbing his reason. It 
would really seem that the death of this man of genius 
was not sufficient to disarm the hatred of his enemies 
and spoliators. The Municipal Council will doubtless 
require some light to be thrown on this subject. 
During a night surprise on December 30th, 1888, the 
Ferranti tender was passed. The next day, the 31st, 
MM. Paulard, Dumay, Joffrin, Faillet, Patenne, &c., 

tested in the name of French interests. On the 

eclaration of M. Alphand, that no dynamo had been 

purchased, the Council decided that the preference 
should be given to French trade. 

Confiding in this vote and declaration, we did not 
fear to enter into considerable expense, and our experi- 
mental machine, though weak through hurry, is 
superior in yield to all the other machines of the same 


nature, and costs much less, 24,000 frs., instead of 


33,000 frs. asked by Mr. Ferranti. On Augast 10th, 
1889, it was declared that Ferranti machines had been 
purchased long since. If that fact be true, what be- 
comes of the vote of the Council, of which we speak 
above, and its laudable determination to give preference 


rning till 12.15, then from 1.50 till 5.50 in 


to French industry ? Where are the particulars of the 
yield of the Ferranti machine to be found? Who was 
resent at these experiments ? Are experiments simply 
mposed on Frenchmen ? and are foreigners exempt 
therefrom ? The surprise of December 30th, 1888, 
failed ; that of August 10th, 1889, has succeeded. 
Thus, in defiance of a delibération and a vote of the 
Council, orders were given to a f er, and in . 
order to excuse itself it has been declared that 
our dynamo machine is bad, and that without a 
regular report from the commission nominated for 
that purpose, on ä simple vote, the author of 
which it would be interesting to know, as it would 
be interesting to seek the names of the influential 
personages who so energetically upheld the interests of 
the Ferranti firm. A singular way to favour national 
industries! In the People’s House, from the top of 
the Municipal tribune, we have been awarded a brevet 
of incapacity, we, the founders of the first central 
electrical station in France (Tours, 1885), one ruins us, 


one pays dearer, but, en revanche, one licenses publicly 


counterfeit to the benefit of foreigners, who from 
us at one and the same time our labour and our in- 
dustris] honour. That is, M. le Président—the result 
of the sitting of August 10th. 

We therefore declare to you, Monsieur le Président, 
that in the name of French industry, that in the name 
of our poor and regretted friend, Gaulard, that in the 
name ht and justice, we are decided to fight to 
the end. We s seize the Ferranti apparatus, we 
shall deliver public lectures, we shall invite all those 
interested, all workmen, and shall defy the author 
of the famous note, which has surprised the good faith 
of the Director of Works, to dare, in public, to uphold 
the declaration made to the Municipal Council. 


before going to such extremities, we address this appeal 
to the equity of the Municipal Council, to the well 


known fairness of its dent. We will, therefore, 
still hope that this d of justice will not be allowed 
to be carried out; this denial of justice which ma 
to-morrow, under other forms, the whole 
industry. 
Monsieur le Président, yours, &c., | 
DANDEU and NAZE. 


This isa pretty quarrel as it stands, and now 
the next move is — — from the other side. 


ELECTRIC LIGHTING AT HOVE. 


A SPECIAL of the Hove Commissioners was 


meeting 
. held last week, to consider the advisability of applying 
to the Board of Trade for a Provisional Order under, 


and in accordance with, the Electric Lighting Acts, 
1882 and 1888, to authorise the supply of electricity, by 
the Commissioners, for public and private purposes 
within the town of Hove. . Woodruff moved that 
the Town Clerk be instructed to apply for a Provisional 
Order. He reminded the members that after what was 


said at the recent inquiry held upon the subject 


at Brighton, they were virtually pledged to do 
something in the matter. He thought that the House 
to House Electricity Company, and the Local Electric 
Light Company ought not to be allowed to obtain the 
necessary authority to supply electricity to the people 
of Hove. He knew that the London promoters of the 
House to House Electricity Company had o 

believed, some twenty companies in the Metropolitan 
district, and ten or eleven subsidiary companies. Those 
companies had applied to the Board of Trade for elec- 
tric lighting powers the same as they had asked for at 
Hove in no less than 224 districts. He contended that 
such a speculative Company was not likely to give satis- 
faction in lighting their town. The electric light was 
rapidly advancing, and was within measureable 
tance of becoming financially successful, and in apply- 
ing for a Provisional Order they were only doing what 


| | ad- | 
nes, having awaited five weeks the decision of the 
Council. On this declaration, MM. Potier and Carpen- 
D at ON the an irregu aeciaration 
could have been made ? The machine constructed for 
170,000 watts and not for 220,000, could only be worked 
by an engine of 150 horse-power, kindly n tenth at our 
W * by MM. Weyher and Richemond. 
| 
| 


number 40 had been applied for 


make the n 
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many towns had done before them. This 


year a total 


number of 480 applications for electric lighting powers 


had been made to the Board of Trade, and out of that 
by local authorities. 
He should not say that it would be advisable for the 
Commissioners to supply the electric light. What they 
wanted to do was to obtain the Order and hand it over 
to some safe and reliable Company on terms advan- 
to the 12 of Hove. The motion was 

duly seconded, an eral Sir OC. Shute ex a 
that if the Order were obtained it would not be 
made an excuse to delay giving the town the benefit of 
the electric light. Hove had about the worst and most 


expensive gas supply in the United K om, and he 
thought there was no place better ada for the elec- 
tric light. The motion was carried. 


ELECTRIC LIGHT POSTS AND WIRES 
AT EXETER. — | 


AT the last 
Yelland asked the ugh Surveyor whether he did 
not consider that the electric light posts were in many 


instances erected too close to the buildings. In some 


cases they were but a few inches from the houses. 
Mr. Dunn moved that the Town Clerk be requested to 

ecessary inquires in order that the Council 
might be satisfied as to the legality, oF otherwise, of 
the present position of the electric light posts and 
wires. The motion having been seconded the Town 
Clerk said the Council must remember that the Exeter 
Electric Light Company was not a company working 
under a provisional order. The Surveyor said that the 


wires were very close to the windows in some instances, 


but that could not be well avoided. Mr. Alderman 
Daw asked whether the Surveyor knew that there 
were regulations passed by the Board of Trade to the 
effect that electric light wires should not be within six 
feet of any buildings. The Surveyor said he knew 
regulations were in force in London to that effect, but 
he did not know whether they applied to Exeter. The 


Council granted permission for the erection of posts, 


and no conditions were laid down. He thought the 
public in general might rest assured that the best thing 
in the matter had been done. However, no permission 
su to the posts. of suppo e posts 
they were doing the opposite thing. Communication 
was made by means of two wires to each house from 


the main wires and would run over the pathway: Mr. 


Dunn's motion, after further discussion, was then put 
and carried. Mr. Dunn gave notice that at the next 
meeting of the Council, as the Urban Sanitary 
— À he would move that notice be given to the 
Exeter Electric Light Company to determine the per- 
mission given them to erect electric light posts in the 
public streets at the earliest possible date. | 


DOMESTIC LIGHTING. 


AT the Royal Cornwall Polytechnic Society last week, 
Prof. Lambert, of the Royal Naval College Greenwich, 


in the course of his lecture on “Domestic Lighting 
_ &poke of the necessity of abundant ventilation where 


— was burnt. He explained that one ordinary gas 
’ vitiated the air quite as much as five persons, 
and a small gas stove as much as 20. He did not con- 


Sider that water gas would play any part in the future 


for illuminating purposes, but that it would be largely 

used in manufactories. With ordinary care petroleum 
Was a good illuminant and twice as cheap as gas. 

Electricity was undoubtedly the light of the future, 

822 small — he did mat think it was — 

persede gas or petroleum. e expenses attending 

8 30-lamp installation would be £81, against £38 for 


of the Exeter Town Council Mr. 


hts, electricity would be cheaper og Ee He 


firmly believed that before many 


years passed 
electricity would be employed for both lighting and 
domestic purposes. True it was that millions every 
year were realised out of the by-products of gas 
making, and many scientific engineers believed the gas 
engine to be the engine of the future. Gas would be. 
produced much cheaper and better in years to come, 
and both that and petroleum would make 


illuminants, yet he still thought they coul look | 
— 


to the time when their dwellings would be 
warmed, ventilated and illuminated by electricity. 


S 
LONG-DISTANCE TELEPHONY IN. 
NORTHERN EUROPE. 

7 Gothenburg. 


Tun construction of this line, which is 285 miles long, 


has lately been completed. It consists of four wires 


—two and two combined—in two separate circuits, and 
simultaneously available for conversation. The diameter 
of the wire forming the one circuit is 3 mm., and of the 
ee es both are made of hard drawn copper 
wire, with a conductivity of 95 to 98 per cent. of that of 
The wires are 


sounds produced by currents passing throug 

and also atmospheric disturbances, and as regards the 
disturbances caused by induction from other wires on 
the same poles these have been entirely eliminated by 
continuous twisting of the wires round each other, so 
that they maintain the same mean average equality of 
distance between themselves and the disturbing wires. 
The currents in the latter will induce impulses of equal 


strength in each branch of the telephone circuits, and 


these impulses béing in opposite directions (for the one 
wire is used for going and the other for returning) will 
neutralise each other perfectly, and the result is that 
no sound is produced in the telephones. Foire 
In practice, this arrangement of the wires was 
effected by placing the four telephone wires so that the 
supporting points on each pole form a square, and by 
282 the wires, which belong to one c t, in the 
iagonally opposite corners of the square. If the two 
thick (3 mm.) wires be marked with 1 and 3, and the 
two smaller (24 mm.) ones with 2 and 4, the following 


will represent the relative positions of these wires on 


five consecutive poles, viz. :— 
On the first pole 3 
On the second pole fa | 
On the third pole 
On the fourth pole J 4 
On the fifth pole 
The method ado on the Stockholm-Gothenburg 


telephone line is, short, exactly the same as that 
which for the last eight years or more has been in use 


by the General Post Office with so much success, and 


which was first proposed by Prof. Hughes and after- 
wards carried out practically by Mr. Moseley near 
Manchester. 

The instruments at work on these telephone circuits 
are those of the firm L. M. Ericsson & Co., of Stockholm, 
whose microphone transmitters are well known, and 
which were described in the ELECTRICAL REVIEW of 
August 3rd, 1888. P.C. D. 

September 14th, 1889. * 


suspended on the ame 


| 

poles as the telegraph wires, and they follow the | 

of the railway. The metallic circuit formed by the 

wires, which are well insulated and nowhere in con- 

nection with the earth, is the means of excluding the 
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ELECTRICAL REVIEW. 


Tan I.—24 hours. 2,000 periods p.m. 1 = 8. 


ton v. 8. b. r. Power. Emciency. | e. ' Cost. 
Iron. lron. Copper. 
2 089 | ‘262 2°76 1°825 1°92 145 8 1000 - 1°26 8 
6 00138 ‘0617 4 3°64 1°64 2°16 25°6 19°7 87°56 6 2°25 6°75 
10 ‘0196 0875 5 4°47 1°96 2°3 89°7 28 9 345 | 96 
25 0809 188 26 2˙5 3°68 100 70 90 * 87 |, 24 
35 0865 ‘164 +333 2°75 3°75 124 83°56 90°56 ‘106 28 
60 0437 ‘196 375 11°6 8 3°84 154 108 * 13°4 35 
70 ‘0617 ‘281 ‘41 18 8-22 4°05 188 187 oo 16°4 47 
100 062 “245+ 49 148 86 407 225 170 94 196 69 
160 ‘078 827 “64 172 39 4°48 808 250 94:56 5 26°3 86 
250 0975 387 6 20°4 44 4°62 423 825 95 pe 87 112 
400, | ‘1235 497 65 24'8 49 4°78 645 420 95°56 * 56 ˙5 144 
650 157 6247 69 30˙8 5˙5 5°5 700 660 96°56 — 61 227 
1000 | ‘195 ‘Tt | ‘78 | 37 6125 | 607 | 1096 920 96-75 pe 96 316 
Tasiz II.—16 hours. 2,000 p. p. m. 
Lamps. F. +. 8. w. d. Power Efciency. e. d. Cost. 
2 08e | 2 | 281 | 13 178 | 197 | 184 | 775 | 1600 | 114 | 38 
5 ‘0126 "0566 88 33 1°57 2˙1 34 35°56 81°26 1200 | 2 73 
10 ‘0179 08 46 3˙8 1°77 2°16 46 4 86°4 90 2°67 14 
25 ‘0809 138 295 9˙2 2°3 4°08 132 84 87°5 1000 77 287 
35 0865 164 333 10°5 2°55 4°12 168 102 88 ·5 à 98 85 
50 ‘0437 195 875 11°5 2˙7 4°27 198 133 90 2 11°6 45°7 
70 0517 281 41 . 295 4°4 345 188 90°7 » 142 62-65 
100 -062 246 | ‘49 | 148 3-06 4°84 285 253 92 55 16:5 86 
i 
Taste III.—8 hours. 2,000 p. p. m. 
Lamps. | Pw. 8. w. 2. Power. Emcieney. | 4. | Cost. 
Copper. 
2 00045 : ‘0425 | ‘817 1 2-72 21°3 178 75°5 860 82 | 
5 15 067 424 | 38-72 1-265 284 | 65 | 285 784 à" | 16 | 18% 
10 ‘0212 "0045 5 46 1°48 3°15 82°5 46:3 82˙4 24 22 
25 0834 15 295 10 19 5°17 213 108 82°5 pe 62 61 
35 “0396 177 | ‘85 118 2-2 5°85 300 172 85 3 87 | ss 
50 0475 ‘212 395 12˙2 2˙3 5˙8 830 170 85°7 * 9°6 80 
70 ‘056 2227 47 13:56 2°45 5°5 385 230 109 
100 067 2867 51 15°2 2˙8 5˙4 515 245 89 se | 15 116 
Taste IV.—4hours. 2,000 p. p. m. 
Lamps. . 8. w. Power Emiclency. | cd. | Cost. 
10 | 0226 1 55 49 1°26 3°9 168 68 72°25 750 2˙3 41 
2⁵ ‘0355 159 33 10 16 6°25 847 160 75 ” 5 97˙5 
35 0425 189 86 11˙36 17 6°65 416 209 78 ” 6 128 
50 0503 225 41 12°75 19 6˙7 532 250 79°5 55 7˙7 158 
70 0595 45 14˙4 2°05 630 313 81˙7 ” 9˙2 190 
100 071 3187 5 16˙3 2°22 78 720 88 ” 104 293 
V.—2 hours. 2,000 p.p.m. 
Lampe. r. w 8. «. b. z. Power. Efficiency e. d. Cost, 
10 | -0225 1 55 49 11 was | 23 | 25 | es |: 750 17 | 58 
25 ‘0355 159 33 | 10 1°35 7˙4 566 250 SS oa = 41 158 
35 0425 189 36 11°36 1°48 77 705 305 67°6 ds 5˙1 186 
50 0503 ‘225 41 12°75 161 7°95 870 390 70 36 6˙1 239 
70 0595 2647 45 14°4 18 8 1100 440 732 h 8 269 
100 | -071 3187 5 16˙3 | 19 8-6 1310 | 610 6 9-6 873 
Lampe. | P. w. 8. er b. 4 Tower Efficiency. e. d. Cost. 
10 ‘0225 ga 7 ‘65 49 ‘91 5˙4 870 160 760 1°35 6 
25 ‘0356 159 38 10 1°15 8-7 980 385 53°2 ae 8˙4 235 
35 ‘0425 189 36 11°36 1°25 9˙1 1160 500 55°4 à 4°25 806 
50 0508 228 ‘41 12°75 1°375 925 . 1450 587 60 pe 53 860 
70 0595 264 | ‘45 144 1:49 9°65 1760 750 62 · 5 + 64 460 
100 071 3187 5 16˙ 1°62 10 2162 920 25 78 560 
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tion of the B. M. T. would be opposite as the Thomson effect: is) 

wire is such, that over that distance it is abso- 
“5 tinguish sounds with accuracy. With the to be for a given: temperature, for the difference bo- 

| he means of carrying the currents in the find! the relation between the EAP. anf the — pera-. 
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820 | ELEOTRICAL 20, 1899, | 
pbtai A with the copper tubes, and of | 
a difference temperature nr 
en ben the whole had | 
ibriam, the steam was stopped while 4 
continued as before ; then, while the 1 
ux s . ‘The . 
1 main points in the construction of the instramente wore (1), tht 
| are much smaller than those used in Kew ä 
nts. (2) The end of the declination needle forms 
his mirror is in the prolongation to another line 
ppposite to the first in a thin piece of metal; 
— 
en when the end of the needle and its | 
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share. He knew of two or three t 
had consented to become ors as 
y 
t, 


en 
soon as the com should be formed. It was esti- 


the town and supply about sixty or seventy private 
houses and shops. The working expenses would be 
about £700 per annum, and the receipts about £1,000. 
They would of course have to bave the public lighting 
teéd them before the company was started, but 

did not think that there would be much diffical 
with the Local Board about that from the feeling ex- 


prove gas. 

| uction to 3s. 6d. per thousand feet 

would be fair. He did not like to turn upon the com- 

pany, but unless their just demands were pee 7 
to, he, for one, should support the uc- 


tion of the electric light into Fareham, and take shares 

in the new company. 
Mr. BLAKE said that no good would be derived by 
further a with the gas company, for they had 

ven a 2 answer that they could not cut 
e pries. 
Mr. WHITLOCK asked what would be the annual cost 
of an incandescent lamp ? ee | 

Mr. BLAKE said it would cost about 15s., and could 

be very easily fixed in private houses. In the course 
of some further discussion, Mr. Blake thought that he 
‘would be able to dispose of a thousand shares. 
Applications for shares, returnable to Mr. Blake, were 
then distribated among the audience, and should a 
sufficient number of shares be guaranteed, the company 
will be formed. 


% 


— 
TELEPHONE BETWEEN VIENNA AND 
| PRAGUE. | | 
On the 10th of this month the new telephunic line from 


Vienna to Prague was opened. As announced from 
each terminus, it js in every completely suc- 


cessful.. The experiments in direct telephonic com- 


munication between Vienna and Prague were 

made at the Vienna Stock Exchange, and bave proved 
quite satisfactory. Equally successful were the trials 
of direct communication between the Vienna exchange 
and the subscribers of the Prague telephone net. A 
person speaking in Prague, without any exertion of the 
voice, can be heard distinctly in Vienna to the last 
syllable, clearly and distinctly. The Jead used for this 
telephonic intercourse does not run along a railway, 
but passes southwards from Prague vid Sobieslau, 
Neuhaus, and Newbistritz, to the Bohemian boundary, 
and in Lower Austria, along the so-called Horner 
Imperial Road to Vienna. It has been found prac- 
ticable not only to overcome the effects of induction 


which so greatly interfere with telephonic intercourse, | 


but to make the line independent of all disturbing 
atmospheric influences, so that it will always be possible 
EU and hear distinctly on the Vienna-Prague 


7 Engineering Classes at Glasgow.—We 
bave received a copy of Professor Jamieson's syllabus 
of engineering classes for next session, which com- 
mences on October lst and ends on April 30th. There 
is a preliminary workshop class, and then a complete 
two years’ course of day-class lectures and Jaboratory 
work, in addition to the usual evening lectures and 
laboratory testing for those who are engaged in engi- 
neering works. Many of the students who have attended 
these classes have received good appointments; for 
example, Mr. Arnot bas lately gone out to Australia in 
charge of an electric tramway, &c., and Mr. Yeaman has 
been appointed Electrical Engineering Inspector for 
Liverpool. 


mated that the inclading steam-p dynamos, | 
lamps, &c., would cost about £4,000. This would light 


_ phia, drives the boat. 


effort will be made to make the 1889 


. The Popula of the Electric Light.—As an 
evidence of the increasing popularity of the electrie 
light in Berlin, the amount paid in royalties to the 
municipal authorities by the central electric stations 


was equal to £167 in 1885, £1,366 in 1886, £2,952 in 


1887, and £4,739 in 1889. The royalties are 10 per 
cent. of the gross receipts. . | 


Electric Lighting at Abroath.—At a recent meeting 


of the Police Commission and the Gas Corporation it 


was unanimously decided to oppose the Scottish House- 


to-House Electricity Company, Limited, in their appli. 
ee for a provisional order to supply electricity to 
town. 


private dwellings. 


The Electric Light in Aylesbury.—Messrs. Field and 
Sons, silversmiths, of this town, have recently carried 


out a small installation on their premises, consisting of 


. 40 Edison-Swan incandescent lamps. 


Electric Yachts in America. — A new electrical 
yacht made her trial trip in New York Harbour some 
few days ago. The boat is 36 feet in length by 34 feet 
draught. | 
batteries placed in the cabin lockers. A 10-horse motor, 
made by the Electro-Dynamic Company, of 


mo Erection of Te 
agreed to adopt.the recommendation of the road and 


works committee, and allow the Western Counties and 
South Wales Telephone Company to erect posts in their 


district, on condition that the work be supervised by 


the board’s surveyor (Mr. Fry). 


The Telephoue in France.—The Paris correspondent 
of the Daily News says the Postmaster-General has pub- 
lished his telephonic tariff. Yearly subscriptions in 
Paris are reduced from £24 to £16, and in towns in 


which there is already an underground network of wires 


to £12, on the condition, however, that each subscriber 
2 a proportionate part in making necessary 
repa | | 


The Proposed Telephonic Communication with 


Dunmore and S’assage.—The Waterford Chronicle says 


the proposal to connect Waterford with Dunmore and 
Passage by telephone bas fallen through in consequence 
of the high terms asked by the Post Office authorities. 
The local steamship companies were quite ready to join 


with the Harbour Commissioners in bearing part of the — 
expense, and Lieut. Tipping, R.N., District Inspector - . 


Royal National Lifeboat Institution, strongly approved 
of the arrangement. In case of shipwreck the telephone 


would be of invaluable service between the three . 


stations. Pilots, shipbrokers, and owners of vessels 
would also find it a source of convenience, and when sp 


many would be benefited by the scheme it is a pity that 


it has fallen through. 


The Electro-Harmonic Society.—The members of 
this society have already learnt that the first concert 
will take place on Friday evening next. After the 


serious business of the Paris Congress and the B. A. 
meeting it will be pleasant to meet one's friends under 
the soothing influences of the divine art and the fragrant 


weed. An excellent programme is in course 
preparation, the musical directors and accompanist 
retain their positions as in previous À re and every 


if not superior to its predecessors. 


Electric Light in Dumbarton.—The Dumbarton 
Dean of Guild Court, on Monday, granted permission - 
for the erection of electric works on Helenslee grounds 
for the purpose of supplying the electric light to 


otive power is furnished by 200 storage 


lephone Poles at Gosport.—At 3 
the last meeting of the Alverstoke Local Board it was 


season equal to, 


| * — 
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pressed that evening, and at the first meeting. 
Mr. EDMUND ABRAHAM thought that another 
| should be made to the | 
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:Hlenours to Members of the British Association. — 
About four hundred members of the Association took 
in the excursion to Durham, and in honour of the 


visit the Senate of Durham University held a Convoca- 
when the honorary degree of D.C.L. was conferred 


essor W. H. Flower, Professor A. W. Williamson, 


Captain Sir D. Galton, Dr. A. G. Vernon Hercourt, 


W. De W. Abney, Professor J. Geikie, Professor 

J, 8, Burdon-Sanderson, Colonel Sir F. De Winton, Pro- 
fessor F. G. Edgeworth, Mr. W. Andrews, and Professor 
Electric Launches on the Thames.—A small party 
started in the Immisch electric launch, Lia from 
Hampton on Saturday, the 7th, for Oxford. It consisted 


of Mr. A. Rawlinson, of Brighton, Mr. Saunders, of the. 
Miller of Mansfield Hotel, Goring, and Mr. Volk, 
manager of the Platt’s Eyot Works, Maidenhead. The 


first stopping place, a distance of 26 miles, not counting 
the oan À reached in about 14 hours, and the Nia was 


during the evening at the charging station | 


stationed there. On Sanday a little excursion with a 


few additions to the party was made to Medmenham 


and back, but on Monday morning the serious interest 


was renewed by running to Goring, 34 miles, where the. 
Dia was recharged during the small hours of the 


night. 10 o’clock on Taesday morning saw Goring left 
behind, and after two halts on the stream, Oxford was 
reached by 4 o'clock in the afternoon. During the two 


“hours the Tia lay at Oxford, she was an object of 


considerable attraction, being the first electric launch 


that has been above Goring, and a large portion of the. 


boating public, whose curiosity hus been excited by the 
account and illustrations of these craft, had an oppor- 
tanity of examining the handsome and attractive Fa, 
Leaving Oxford at 6 p.m.,a stop was made at Re 
for the night. Goring being reached by noon on Wed- 


nesday, a small charge was put in during lunch, after : 


which the journey was resumed to Reading, which was 


left on Thursday morning at 8 o'clock, a short stay 


being made at Henley. Maidenhead, the end of the 
journey, was reached at 1 p.m. It is noteworthy that 
not only was no time lost in the recharging of the 
launch, which was effected during the night or at meal 
times, but also that 60 miles from Goring to Oxford 
and back was covered with but one charge of elec- 
tricity. The Zia has therefore made two records, one 
for distance and another for work, and her owners have 
just cause to be proud of her performance. _ 


The Telegraph on the Eiffel Tower.—The telegraph 


on the summit of the Tower has commenced work, and 
is exceedingly popular. 


_ The Rating of Machinery.—An important and largely , 


attended meeting of manufacturers from all parts of 
England was held on Wednesday last week at the 
Grand Hotel, Bristol (W. F. Fox, Esq., of Nottingham, 


‘in the chair), to consider the attempts which have been 


made to assess all kinds of machinery to the local rates, 


and to consult as to the steps which should be taken to 


protect the interests of all those affected. It was 
unanimously: resolved that a national society for the 
exemption of machinery from rating be formed among 
the machinery users of the kingdom, for the purpose of 
sssisting manufacturers to resist illegal and excessive 
assessments. It was also resolved to prosecute an appeal 
to the superior courts against the recent decisions of 
the Somersetshire Quarter Sessions in respect of the 


machinery in the mills in the Chard Union, and to prô- 


mote a Bill in Parliament which shall declare the law 


and render it free from any doubt on the subject. Sub- 


scripti 
of £2, on were paid or promised, amounting to up wards 


Electropathic Quackery.—The Medical Press says :— 


We understand that the little fee of three hundred 
guineas, which a certain electrical quack recently drow 

m the pocket of a well-known nobleman: in return 
for medical services, has been refunded under threat of 
proceedings and exposure. . 


—— the following gentlemen : — ir F. J. Bram well, 


of electrical and general e 


ot the Sunbeam Lamp 
superincandescent lang afterwards called the sunbeam _— 
lamp, was initiated an has, 

poe. — all connection with the Sunbeam Lamp 


res 
slightest hissing in the lamps or sparking 3 
The arrangement enables local lighting companies 
ing city contracts to satisfactorily ran the street — 
ing after midnight at a lower ancy at a reduction 
of 40 per cent. to 50 per cent. in the matter of fuel. 


NEW COMPANIES REGISTERED... 
Electric Wiring. and Fittings Company; Limited.— 
Capital £5,000 in £1 shares. Objects : To manufacture 
and deal in dynamos, mains, batteries, lamps, chande- . 
liers, wire cables, in materials, ao m rs, 
leads, wires, conductors, brackets, electric bells, : 
other apparatus for the generation, distribution, supply, 
accumulation and employment of electricity. Signa- 
tories (with 1 share each) : E. O. Davidson, Twicken- 
ham; Walter Harris, 136, Drayton Park, N.; F. Wain- . 
wright, 6, Belmont Road, Wood Green; D. Ruddle, 
F. G. S., 60, Delaney Street; G. E. Lloyd, R.D.S., 238, 
Tottenham Court Road; H. Cox. Ewell, Surrey ; J. 
Young, Surbiton Park Terrace, Kingston-on- Thames. 
The remuneration of the directors is to de appointed 
by the company in general meeting. red llth 
mek & Morriss, 40 and 42, Queen Victoria 


Williamsen Electrical and Engineering — 
Limited.—Capital £5,000 in £10 shares. Objects : 
carry on in New South Wales, or elsewhere, the basiness 

| . Signatories (with 
1 share each): J. R. Williamson (electrical engineer), 


and J. A. Sharples; 14, St. Ann’s Square, Manchester: 


J. Crewdson Waterhouse and V. K. Armitage, of Man- 
chester ; G. A. Southam and 8. Armitage, of Pendleton ; 
J. Platt, Sale, near Manchester. Table A of the Com- 

ies Act, 1862, will govern the affairs of the company. 
Registered 13th inst. by Needham, Parkinson & Slack, 


10, York Street, Manchester 
OFFICIAL RETURNS OF ELECTRICAL 


Brompton Electric Fittiags Company, Limited. 
The statutory return of this company, made up to the 
3rd inst., was filed on the llth. The nominal capital 
is £2,000 in £1 shares. 650 shares have been taken up, 
and the fall mount has been called and paid thereon. 
The registered office is at 146, Brompton Road, B. W., 
Basil Gee, manager. | 

Crompton-Howell Electrical Storage Company, 
Limited.—The statutory return of this company, m 
up to the 6th inst., was filed on the 11th inst. The 
nominal capitul is £19,600 divided into six founders’ 
shares of £100 each and 19,000 ordinary shares of. E 
each ; the whole of the former and 12,007 of the latter 
are subscribed for. Upon 4,007 ordinary shares, 15s. 
per share has been called, the calls paid amounting to 
£3,003 15a., and unpaid to £1 103. £600 is considered 
as paid upon the founders’ shares, and £6,000 upon 
8,000 ordinary shares. Registered office, Mansion 
House Buildings, Queen Victoria Street. Ness 


| 
| Prof Mr. Henry Jackson, late telegra of 
| the Furness Railway, has boon pps nted — 
superintendent of the Lancashire Yorkshire : 
way Company. | | 
An Ingenious Device.—It is reported that an electro 
x company in Chidago, by means of an ingenious device, 
is enabled to operate their ten ampère lamps with a cur- 
| 
| 
| | 
| 
|| 
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Mesting at N is company 
of the Daily News also cot objects are t 
Mr. Preece’s unfortunate utter Halifax 
and his telegram follows ti re, as the co 
in the Times of to-day (17th 2 ond 
chief clectsician te the General I — 
the late death by electricity at E hone Commas 
engaged in that case, I bof à wil 7 
current of power, t 
from its position about 3 f 
uncovered, were cold, 
fiz the time of death bet 
Times’ report of Mr. Preec 
— 
heard nothing of it, nor Lave 
the man’s death. Mr. Preec 
to the following effect, 
on July 16th there wos 
which caused so great a distu: 
| 
machinery was, as 
the man was alive later ; 
Here comes 
at the brewe 
than one 
at fret sigh 
mded to the 
engine would 
Through the 
the brewery 
| 
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on Mo y last, at the works of Messrs. Johnson and 


Phillips, Mr. David of Philadelphia, conducted 
some tests of his system of fluid insulation over ah ex- 
perimental line in the presence of representatives of the 
electric light companies, the Post Office telegraphs and 
the technical press. Mr. Brooks’s system was 

described and illustrated in our issue of February 3rd, 
1888. At first the practice was to use lead tubes, but 
in 1887 a line, one mile and a third long, was laid 
between two stations of the Pennsylvania Railroad, in 
which iron pipes were substituted as being not only 


| cheaper, but more stable and in every way preferable. 


The insulation of this line has increased since it was 
laid, and not one of the conductors has been interru 

for amoment. Recently Messrs. Johnson and ips, 
. {impressed with the efficiency and durability of 
“became sole licensees and manufacturers for 
United Kingdom. The ty of the system 
is, that while in a fault in nary insulation, the ten- 
dency of the current is to centre in that fault and 
increase the defect; the fluid insulation, on the contrary, 
automatically counteracts any defect: The experiments 
on Monday commenced with the testing of the insala- 
tion of a single conductor with all the others placed to 
earth, and then of the insulation of the whole of the 
conductors taken as that of an electric light cable. 
Afterwards the electric light was put on to a telephone 
circuit with ‘a tension of 1,200 volta, the two wires being 
twisted together with 10 my circuit to see if the 
insulation could be broken. | 

the entire number nf the conductors (7), and try the 
resistance of the insulation with a large sise induction 
coil brought by Mr. Apps. This, in the air, gave 
a spark of 8 inches, but failed to destroy the in- 
sulation between the conductors as immersed in 


the oil. The results of these trials were considered 


in every way satisfactory. At their conclusion, Mr. 
Brooks and his friends; at the invitation of the 
representative of the Metropolitan Supply Corpora- 


tion, paid a visit to the Deptford supply station and 
inspected the works. 


ELECTRIC LIGHTING IN PADDINGTON. 
IMPORTANT REPORT OF THE SPECIAL COMMITTEE. 
of the Lighting Companies, 


Ix the ELECTRICAL: REVIEW of August 16th it was 
‘Gated that a very valuable report on the whole subject 
of electric lighting was being framed by a com- 
mittee of the Paddington Vestry. Pending the com- 
pletion of this report the consideration of the question 
of lighting the parish by electricity was adjourned by 
the vestry until after the recess. Their first meeting 
after the holidays was on Tuesday last, Mr. Church- 
warden Jackson presiding, when the important report 
of the electric lighting committee as to the action to be 
taken by the vestry in the matter of supplying elec- 
tricity for lighting purposes was submitted. The 
report was signed by the chairman of the committee 
H. F. Blair, R.E.) and the following members :— 
ears. W. Clarke, G. H. Maberly, W. Owen, W. Rayner, 


C. A. Stephenson, and G. A. Williams. These gentle- 


men stated that they had held seven meetings, and had 


devoted considerable attention to the subject of the 


action to be taken by the vestry for suppiying electricity 
for lighting purposes in the parish. The committee had 
applied to the following companies for definite infor- 
mation as to the price at which they would be pre- 
er to supply energy both for public and private 
ighting on the terms laid down in the model order :— 
The Electric Supply Corporation, Limited ; the Metro- 
politan Electric Supply Company, Limited ; the House- 
to-House Electric Light Supply Company, Limited ; 


Mr. 8, Morse; the Westminster Electric Supply 
| Limited ; the London Electric Su 


, The ob of the rail com is to enable 
N on by night dad by day wi 


ual facility as ss light is concerned. 


RESE 


a distance of 
te the 
m arranged by him is 


blic lighti arc lights is difficult to arri 
there being difference in the opinions 


1 
8 
ras 


bable that 12 arc lamps would not only compl 

one mir of main streets, 
yards in streets crossing the ma © arrange- 
ments at are identical in all respects with those 
of Eastbourne. At Taunton the arc lights. ran for an 
average of eight hours, at an annual cost of £22 10a. per 
light. It is impossible to calculate the cost of street 
lighting on a large scale, but the greater the consumption | 
of energy the smaller would be the relative cost, The 

secretary to the Eastbourne Electric Lighting Company 
informed Mr. Minchin that energy could be supplied 
for 40 public are lights at only 20 per cent. greater cost 
than that of the 16 now used by the town at an expense 
of £39 per light. Taking everything into consideration 
it would appear advisable for the vestry to entrust the 
work of electric lighting to a well-established company, 
and in view of the possibility of the local authority 
desiring to purchase at any future time the undertaking 
of any company in the parish, your committee consider 
that it should be a sine qua non that the central stations 
for the production and supply of electricity should be 
constracted, and the distributing mains laid, so as to 


form a complete installation, for Paddington, inde- 


dent of all connection with other parishes. In con- 
clusion, it may be observed, from the evidence adduced 
before the House of Lords, that the continuous system, 
in conjanction with storage batteries, as supplied by 
the 1 wee is considered preferable for 
After giving at length the correspondence which had 
taken place with the Board of Trade with the view of 
securing the insertion in the model order of clauses to 
rotect the rights and interesta of the vestry as the 
local authority—which protective clauses had been 
adopted by the Board of. Trade—the committee stated 
that the following were the questions asked by Mr. F. 
Dethridge, the vestry clerk, on behalf of the committee 
fi the various electric lighting companies above men- 


| 
| and — 
Electric Supply Company, Limited. The special 
er:—  . : 
. “As regards the mode of pabtte 
tricity there seems little doubt arc lamps are the 
* most efficient and least expensive. Mr. Spagnoletti, 
chief electrician of the Great Western Railway, enter- 
tains no doubt on this point. The installation under his 
| perimenta in pub nor 
energy to 100 arc lamps of nominal candle-power, 
and 4,000 incandescent lights. The real power of the 

8 equals at least 2,000 candles, and the light afforded 
> obtair 
| alete illuminating power arc light 
‘ cosh other, Mr Sragno- 
| | 
Of experts as to he number requirec Or G1LeCtive etree! | 
lighting.’ Prof. Forbes calculates that the lights should 
be 80 yards apart, and that 21 are lamps would be re- 
quired for a mile of.streets. Mr. Mackie, on the other 
hand, considers that 10 arc lamps per mile would 
be adequate. Mr. Slater, in his evidence before 
| your committee, stated that the Galway Docks are | 
most efficiently lighted by electricity, the arc lights 
there being placed, say, 150 yardsapart. At Eastbourne 
16 arc lights are set up on about a mile of beach, the 
pont Daeg only 25 feet high, which is considered by 
the secretary of the Electric Lighting Company there to 
be too low. The best position for arc lamps would be 
ee at the intersection of streets, in order that the light may 
| be visible for at least 100 yards in each direction, north, 
south, east and west; arranged in this manner it is pre 
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#1, At what p you will be 


1 to supply 
energy for — À song c lamps, and the 


e in which the 
ge what clase of lamps for street lighting is your 


cable. 
“3. The quarterly charge to be made to com 
Trade 


sumers for @ electricity supplied 22 
4 be arrived at in 


stating clearly how such charge will 
proportion to the number of hours’ consumption in 
case of the maximum supply applied for 21 each 
consumer, adding the cost of rent of meter quarter 
The Vestry Clerk also added that preference — 
probably be accorded to such eg rad as, other advan- 
tages being 1 would confine its operations within 
the 3 of n as to facilitate at any future 
od the purchase of the works by the local 
* to these nesti were reported 
n y questions, answers were 
Sydney Morse; the Westminster Electric Su 
—.— Limited ; the 8 
uppy Company, 0 upply 
E Limited; and the Kensingto and Knights- 
bridge Electric Lighting Company, any, Limited. 
NI. Morse, in his letter; wrote 
“1 My clients will either be 5 to supply 
energy to public lamps st t or by special 
agreement, but I must point out that until the question 
whether my clients are to treat on the basis of an order 
for the whole of the parish or for part only has been 
determined, it is impossible to give a more definite 
answer as to what agreement might be arranged with 


you. 
: “2. The system to be ado is applicable to all 
Bs: reply to à, my clien propose 
in accordance with the amount of electricity supplied, 
quarter 
„The quarterly minimum charge would probably be 

258., bat, if the minimum is meant by the question, 
to be in proportion to the maximum, my clients con- 
sider that if the maximum required per quarter is 
100 unite, the minimum should be 40, and so on in 

Frank Iago (the secretary of the Westminster 

_ Electric Supply Association, Limited) replied : | 

“1. We are prepared to supply energy for public 
lam at sixpence per unit. 

e charge could be estimated by measuring the 
* quantity of energy supplied by meter, or * 
calculation based on the amount of current req 
burn the carbons at any specified candle-power tad 
vestry may desire the lamp to give, and the number of 


hours the lamps would be in operation. A monthly, 


uarterly, or yearly rate would be quoted when our 

Board are in on of your requirements. It is 

that it would be desirable for your vestry to 

before coming tony decisions 
before coming to any decision. 


e company will undertake to supply current: 


le for any class of lamp your vestry. may 
de 28. The pared to vate 
1 e com are 
consumers, ner a fixed charge per ligh 
hereafter agreed upon, or by moter at 8d. per un ani 
V rent, 58. 


Pe the co company are prepared to erect works in Pad- 
dington, and to keep separate accounts so as to facilitate 
Se ee the works by the local 
au 

On behalf of the Hause-to-House Electric Light 
Supply Company, Limited, Mr. H. St. John Winck- 

© price at w we to su 

ply energy for public lamps would be in 3 
with the provisions of the provisional order granted to 
us by the Board of Trade, which has been flxed for the 
- whole of London at the rate of 8d. 
unit of electricity supplied. Although we should be 


——U— — 


aoourate m 
ge 


is Board of Trade unit of 1,000 watts per hour. 


per Board of Trade. 


À 


quite willing to reduce this 


owing tothe long number of hours the Tos lamps 25 
the Electris 


of charges, which 

would Ha ork out equal to about 1 444 
mode in whicl 


unit for public ting. The 
for be ascertained, is by 
y has adopted 


— is applicable to either arc or —— 
en quarterly charge to consumers would, we 


gk 
use 
per 


pre: 
De the 8d. per Board of Trade unit, in 


accordance with the provisions of the model provisional 
order issued by the Board of Trade, irrespective of the 


number of hoars’ consumption, and the maximum sup- . 


demanded. 
“. Our charge 


have granted to this company a —— order to 


under the rate charged to 
to this condition :—that melo shall not be 


The amount will pot Bow à at 

4 added to a rental of about 
light meter. 

e whole 


2 
- 


of the works to be executed under the er 


Paddington provisional order, wil be erected int | 


dington, and we are willing to conform i 


to of the vestry.” 

Mr. R. S. ERSKINE, the of the Kensington 
and Knightsbridge Electric Lighting Company, Limited, 
replied to this effect :— 


1 1. At 10 per cent. discount off the price we charge 


to private consumers under our t licence, which. 


12. ther to large incandesoent or to aro lamps. The 
former may be of any eandle- power up to The 
2 from 500 candle- power upwards, as may be asked 


“3, We do not make a quarterly charge, except in 


thesensethat we send quarterly accounts forthe gr 
of electricity used, measured by meters fixed in the 
consumers’ premises. 


Our meter rent varies from 5s. a quarter upwards— 


58. a quarter, meter suitable == 10-C.P. lamps. 
6s. 78 10-C.P. lamps. 


106. „ 150 10.0.P. lames. 


“4, In case this company succeeds iu o 
powers to light Paddington parish, it would be pre 
to put down a separaté generating station and complete 
system for the parish, which might be worked in com- 
bination with the existing Kensington and Knights- 
bridge stations, or not, as may be hereafter desired.” 

in addition to the reply to the questions asked on 
behalf of the vestry, the letter of Mr. Winckworth con- 


tained a long and interesting enclosure as to the terms 


#2 supplying electricity to private consumers. Particu- 


ing given of the supply * cost of light, of . à 


— — 


electric 
4 2 doing. The “It is 
Eastbourne que 
| u our 
ù of Trade and the 
o charge to books 
of an | minant 
“Ite 
whole o 
other m 
be justl 
the tes 
66 
for rent of meter, instrumenta, &., is (which 
. per light per quarter. This gp er would de sary to 
quite willing to establish a special electric lighting In the 3 
station for the parish of Paddington, in order to facili- up (a) 
tate at any future period the purchase of the works b 1 
0 
light. 
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parish of Paddington, we should is the 
place our electric lighting station within this parish, in throug 
order to obviate any nuisance which might be caused and dey 
to the residents of Paddington, by the establishment of books, 
a central station within the district.” action 
The reply of the Electricity Supply Corporation, — 8 
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renewal, and of fittings. As to the advantages of the 
electric light the enclosure gave the under-mentioned 


useful facts : 
It is admitted on all hands that our houses are not 


at present satisfactorily lighted. The excessive heat of 
our rooms at night is a subject of universal complaint, 
and the injury to health and eyesight, and the damage 
to books, pictures, decorations, &c., by ordinary illu- 
minants, is a formidable objection to their use.. 

“It can unhesitatingly be claimed that by the use of 
the electric light, supplied from central stations, the 
whole of the disadvantages connected with 3 
other means can be done away with. It may, ind 
be justly considered a À te light, since it will stand 
the test of purity, mliness, coolness, convenience, 
steadiness, , and safety. | | 

Purity, Cleanliness, and Coolness. — The or 
lesser brilliancy of the light from other illuminants 
— * upon the greater or lesser amount of oxygen 
(which is the one ingredient in the atmosphere neces- 
sary to sustain life) which they abstract from the air. 
In the prodaction of light by their use, oxygen is used 
up (a) in combination with hydrogen in the burning 
flame, and (ö) in combination with carbon, the particles 
of which, when raised to incandescence, give out the 


t. 

ue, result of the flirst- mentioned chemical action (a 
is the formation of vapour, which, being 

through the rooms, is condensed in the form of water, 
and deposited on the walls, ceiling, carpets, furniture, 
books, pictures, &c. . The result of the second chemical 
action 0 is the formation of carbonic acid, to the pre- 
. gence of which in our rooms at night may be traced 
many of the ailments with which adults are afflicted. 
Sir gas jets in a room of average size produce more 
- deleterious effects on the atmosphere than thirty human 
beings, each jet consuming more pure air . five 


persons. | 
“ Moreover, a certain number of carbon particles pass 


unbonsumed through the flame, and settle down in the 


form of smuts. These, and the fumes of sulphuretted 
8 and carbon disulphide, given o 
blacken 


gilding, silver, &c. : 


# On the other hand, the incandescent electric light 


produces no such effects, for the reason that it is 
obtained by the heating to incandescence of a thin 
filament of carbon contained in a glass bulb hermeti- 

There are some who object to the electric light on 
account of its coolness, and who say that gas is of 
service in a house for the purpose of heating the rooms. 
Bat when people realise that gas can only raise the 


tem by distributing noxious fumes, they will 
prefer to heat their 4 more healthy methods.“ 

Having quoted the remarks at the British Association 
of Mr. W. H. Preece as to the beauty 
qualities of the electric light, the letter pointed out the 
convenience of turning the current on and off, and its 

‘steadiness, and then proceeded thus to refer to its 
beauty and safety :-— 

“ Beauty.—It is sometimes urged that a room never 
looks 80 well as when it is lighted by wax candles, or 
by oil lamps: suspended from the ceiling, but though 
architects have ‘been slow to treat the artistic arrange- 
ment of incandescent lamps, they are now awakening 
to the fact that they are capable of the most artistic 
handling. In themselves they are beautiful objects 
requiring little external decoration, and, where care is 
exercised, the most 1 effects may be produced. 
They may be hung from the ceiling by sin cords, 
which conceal the wires conveying the current, or 
placed in the centre of sconces on the walls so as greatly 
to add to the artistic effect of the rooms. The wires 
conducting the electricity may be entirely hidden, but 
when exposed they are not more unsightly than the 
Wires or cords by which pictures are usually hung. 

“Safety —Though the gas industry has been in pro- 
cess of development for more than fifty years, serious 
accidents through its use occur almost daily ; indeed, 

frequency of their recurrence causes little attention 


‘place, even in close proximi 


and hygienic 


carried. 


to be paid to them, and the Press satisfies itself with 


very reports of calamities which have long 
ceased to be novelti 


es. Houses are frequently bura 
to the ground from the ignition of escaping gas, the 
* lamps, or the careless use of matches 
and candies. In the case of the electric light explosions 
and accidents of this kind cannot possibly occur. 

“In the early days of the electric light much im- 
portance was attached by its opponents to the danger 
arising from the touching of wires conveying the elec- 
tricity ; but the incandescent lamps used in house 


lighting can only take a low tension current, which is 


absolutely innocuous. Not only so, but the wires are 
— carefully covered with an insu- 
lating material, making it impossible for any one to 
come into contact with them. | | 

fire, the insurance 


tion and used in any 
combustible 
such as cambric,-muslin, or bed curtains, without do 
any harm and without incurring the slightest risk. If, 
by any accident, a lamp be broken, the oxygen of the 
outside air rushes in and instantaneously extinguishes 
the light before even the most inflammable material 
The ia in their also included 
8 co ttee, in. report, 
a letter received from Mr. A. W. Slater, electrical —_ 
neer, giving his reasons for recommending that the 
should undertake both the public and private 


Vestry 
lighting of the parish. Those reasons were :— 


1. To keep the streets and roads entirely under the 
control of the vestry. | | 
2. To secure economy to the consumers, as all the 
b &c., of a public company would be 
saved, and to a certain extent the necessary work of 
present o | | 

“3. To enable any which might result to be 
used to reduce the ord rates on the whole parish, 
as is done in Belfast and other large towns in the case 
of gas lighting, and in this way attract new residents 


into the parish. | 
“4, The of Paddington „ perhaps, the 
wealthiest parish in London, it should be the most 


paying place for electric lighting, or, in other words, 


the light should be far cheaper than in any other part 
of the metropolis, if undertaken. by the vestry, who 
have no directors or dividend to pay. - oot 
“5. In the case of gas lighting, is is almost invariably 
found that when the works are in the hands of the local. 
authorities the quality of the gas is excellent and the 
supply yo This should apply with regard to 
electric lighting.” | 
Mr. Slater further stated that in such a populous and 
wealthy — as Paddington he believed that electri- 
city coul de er 22 consumers at a rate 
equal to 4d. to 5d. per of Trade unit, and that 
Paddington was particularly well suited for the supply 
of electricity from a central station. | 
The véry important report of the special committee 
concluded with a copy of a letter addressed to the 
authorities of Brighton, Eastbourne, Taunton, 
and Exeter for any information they could give on the 
=e and the replies received from those bodies. 
. J. I. Minchin proposed: That the report of the 
electric lighting committee be received, and that the 


same be considered at a special meeting of the vestry 


on Tuesday next.” 
Mr. W. Clarke seconded the resolution, and it was 


Electricity in lvanian Mines.—The New 
York correspondent of the Manchester Courier says 
that electricity will be shortly used as a means of trac- 
tion at the bottom of the mines. At the Erie Colliery 
of the Hillside Coal and Iron Company in Forest cee | 
a dynamo has been fixed for this purpose, and the rail- 
way will shortly be innoperation. ° | 


| 
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(Continued from page 307.) 


Standards of Capacity. 


THE standards of capacity are condensers graduated in 
microfarads and fractions of a microfarad ; they are 
formed of sheets of tin, or sometimes tinfoil, alternating 


with sheets of some insulating material. This insu- 


lating substance varies according to the constructors ; 
those most often employed are mica, paraffined mica, 
paper paraffined or covered with other insulating 
materials, and, E ebonite cut into thin sheets. 

capacity are as yet much more 
imperfect than the standards of electromotive force. 
They nearly all present, in a greater or less degree, three 
defects : 1, the charge is not rigorously in 1 
to the difference of potential at the terminals ; 2, they 
retain a residual charge; 3, the insulation is imper- 
fect. Moreover, the capacity varies somewhat rapidly 
with the temperature. 3 

When a condenser retains a residual charge its capacity 
is only clearly defined in two cases: that in which the 
discharge succeeds the charge with sufficient rapidity 
for the penetration of the electricity into the dielectric 
to be nil, and that in which the charge lasts sufficiently 
long for the penetration to have reached its maximum. 
But in the use of condensers it is often difficult to 
_ realise these conditions. In particular, if we wish 

to measure the charge of the condenser, on sending 
it through a galvanometer, by the impulsion of the 
needle, we use a formula which is only accurate if the 
discharge is produced in a sufficiently short time for 
the needle not to be appreciably displaced during its 
duration ; now this is not what takes place if the pene- 

a time comparable to of the charge. 
à The only condenser that could really be considered 
as a standard would be a condenser with an air plate. 
Unfortunately, it seems difficult to realise conveniently 
condensers with a plate of air having a pon mg Spe the 
order of the microfarad ; two circular trays, 60 centi- 
metres in diameter and 025 centimetres apart, form a 
condenser equal to about roth of a microfarad. 

The determination of the absolute value of a cupecity 
in electro-magnetic units is most frequently effected 
by methods in which the measurement of the capacity 
is reduced to the measurement of a resistance and of a 
time, such as the Maxwell method,“ or its modifications, 
by J. J. Thomson f and R. T. Glazebrook,{ or else by 
methods in which the measurement of the capacity is 
reduced to that of a resistance and of a coefficient of 
mutual induction, such as that employed by M. Riôti in 
his study of various condensers that had figured in the 
Universal Exhibition at Antwerp.§ 

The measurements by M. Röiti and other physicists 
show that the real value of the capacities in commercial 
use rarely differs from their nominal value less than 1 


per cent., and that often the error amounts to 4 per . 
cen 


t. 

Before bri this report on electrical standards to 
a close, we should like to make a suggestion. The 
standards of mutual induction, resistance and intensity 
of current, which we have called principal standards, 
because their absolute value can be determined inde- 
pendently, without having recourse to other electrical 
standards, possess, when properly constituted, an in- 
variability comparable to of a standard of length 


or volume. The necessity of fixing a legal standard of 


resistance has been recognised ; why is it not the same 
with the two other principal dards ? 

The question is especially of importance as regards 
the intensity of currents, and now the way seems to be 


„ Blectricity and Magnetism,” sec. 776. 
Phil. Trans., vol. 174, p. 707 (June, 1883). 
1 Phil. Mag., p. 98 (1884). 

N nuovo cimento, Vol. XVI., p. 175-180, 


to a distance : 
motors have been created instead of utilising forces 
_ which were, so to say, superabundant, and a more active 


for it. The — Bureau of 
eights an easures possesses & y proto 
standards of length, volume, and electrical Le. 
everything seems ready for the adoption of a balance 
electro-dynamometer, which would serve as a prototype 
standard apparatus in the measuring of intensities, and 
with which the other instruments might be compare 
The currents m by the prototype electro. 
dynamometer, according to the formula ¢ = A po. 
in which A represents the constant of the instrument 
determined by measures of length, would be estimated 
by a conventional ampére, which would only differ 
from the theoretical ampére by a quantity certainly less 
than the difference between the legal ohm and the 
theoretical ohm ; it is very probable that this difference 
would be less than s55vth. We should besides be able to 
control this error by the difference between the indica- 
tions of this instrument, and those of M. Pellat’s abso- 
lute electro-dynamometer. : | | 
Many would think that it would be simpler for the 
comparison of currents, to indicate the mass of silver 


deposited in a second by an ampére. We may remark © 


that the conventional ampére thus fixed would not be 
defined with sufficient exactness; electrolysis is, in 
fact, an exceedingly delicate operation, involving causes 
of relative error at least 10 times as great as the com- 
parison of two balance electro-dynamometers. We will 
give the last results obtained for the electrolytic equi- 
valent of silver : 

Mass of silver in 
per ampere ia a second. 

… 171188. 
Messrs. Potier and Ist detn. 1°1189 , ; 

Tela). Ind „ 14188 „) 14162 


F. and W. Kohlrausch - 


Now the discrepancies which we note between the 
results in this table do not greatly exceed those which 
the same experimentalist finds in two electrolytic 
operations made under conditions as similar as possible 
as to measure of intensity, density of current, concen- 
tration of the solution of azotate of silver, &c. On the 


contrary, we have already said that the comparison of 


two balance electro-dynamometers can be made with a 
degree of precision within :5k5vth. This fact clearly 


shows the inconvenience of the definition of a con- 


ventional ampére based upon electrolysis. 


MEASUREMENTS OF ENERGY. 
Report of M. A. POTIER. 


Chief Engineer of Mines, and Professor at the Ecole Polytechnique. 


At the time when dynamo-electric machines made 
their appearance in industry, the measurement of their 
rendering was of quite secondary importance and purely 
theoretical. We merely required from them services 
that a sufficiently powerful battery might have rendered, 


and their superiority from all points of view was 80 


evident that little trouble was taken to measure it 
exactly ; and even now, in a large number of installa- 


tions the power expended by the machines intended 
for lighting is only a small fraction of the motive foros 
of the factory, the excess of expense corresponding to 


a smaller rendering of the dynamo is swallowed up in 
much greater expenses amongst which it disappears, 
and all that is required of the machine is absolutely 
regular working. Now that the applications have 
become more numerous, and the distribution of energy 
has been conceived, now that s 


concurrence has arisen among the different types of 


* Bits. des Phys. med. Ges. su W' 1884). 


IT Journal de Physique, 2nd series, Vol. 10 p. 150 (1883), and Vol. 3 
III., . 283 (1884). 


hil. Trans. of the E. G. L., Part II., p. 411 (1884). 
Société Francaise de Physique, March 15th, 1889, 
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machines, the rendering has become one of the factors machine, B; the latter works as receiver, the current 
- of the commercial value of is sent into it by a third machine, 0, but the machine, 


Thus it now becomes expedient to define this render- 
ing exactly, and to agree as to the methods by which it 
is to be measured. 

We will call the rendering of a dynamo machine, 
en to the energy expen ; thee energy 
will then be measured at the terminals of the machine ; 
as to the work, it is desirable, in order to avoid un- 
certainties occasioned by the transmissions, that it 
should be measured on the axle of the machine. 

The rendering of a motor can generally be measured 
with accuracy; except at very great speed, the employ- 
ment of the brake will give very exact indications if 
we take the requisite well-known precautions concern- 
ing its sensibility and its tarage ; the electrical measure- 
ments may be made with a yet closer approximation 
than that given by the The rendering of a 
erator is also easily measured when we have at our 
a proper transmission dynamometer ; unfortu- 
nately these complicated and costly a cannot 
do obtained at a moment's notice 1 
dications may be falsified if the speed exceeds certain 
limits, so that each apparatus works usefully only 
within somewhat narrow limits of power. Moreover, 
the dynamometers by which we measure the difference 
of tension of the two straps of the belt do not seem very 
exact. 


It has therefore been sought to determine the render- 
ings of generators without having recourse to these 
d ometers, es y for machines of great power. 


0 eg À mere y substitution ; after having taken 
gt the Watt indicator the diagrams giving the work 


of the steam upon the piston at different rates of work- 
ing and the electrical power of the dynamo, we replace 


this latter by a pulley with.a brake on which we pro- 


ceed in the same manner. Admitting that the rendering 
of thesteam engine and of the transmissions remains the 
same, with powers and speeds that we endeavour to make 
as equal as possible, we have the elements n 

for the calculation of the rendering of the dynamo. 


When we have to do with a — of two machines, 


the determination of the rendering may be obtained 
by Messrs. Hopkinson’s method : the two machines are 
mounted on the same axle and connected electrically 
like two batteries in opposition, so that one works as 
generator and the other as receiver; a dynamometer, 

_ which may be of low power, measures the work trans- 
mitted to the system of the two machines, work which 
is entirely absorbed by the passive resistances, the 
parasitic currents and the heating of the wires of the 
machines. This method has been modified oy Mr. 
Revenshaw, who suppresses the dynamometrical esti- 
mation of the work transmitted. For this purpose a 
third dynamo is introduced into the circuit of the two 
first, and is worked by the motor. The power which 
it supplies is estimated electrically. If we designate 
as O this third machine, and as B and A the two first, 
which are mounted on the same axle, the measurement 
of the ratio of the differences of potential at the 
terminals of the machines, A and B, gives the render- 
ing of the system A, B. Let B, be this rendering, we 
should in the sane way determine by the simple com- 
parison of two electrical measurements the rendering, 
R,, of the system of the machines, A and C; and lastly, 
the rendering, By of the m, B, 0. If we 
Ty ls 7, the individual renderings of the machines, 
and, supposing that they are the same in the three ex- 


Périments, we shall get It seems doubtfal 


whether this method can lead to exact results, for the 
rendering of a machine varies with the intensity of 
the current that traverses it, and with its speed ; it 
does not seem possible to make the machines work 
3 three experiments at their normal charge and 


M. Fontaine has employed a more simple method, 
also based upon the employment of three machines; 
the machine, A, is mounted on the same axle as the 


their in- 


is outside the circuit, B, c, and closed upon a circuit 

resistance variable at will. ‘The resistance of this 
circuit is 60 that the current is the same as in 
the circuit, B, O; the ratio of the differences of tial 
at the terminals of the machines, A and B, gives 
the rendering of the system, A, B. When the two 
machines are identical in ction, M. Fontaine 
assumes that the rendering of each is the square root 
of the total rendering ; this amounts to assuming, as is 


done in the modes of Fons derived from the 
the 


Hopkinson method, rendering is the ame 


. whether the machine is a generator or a receiver ; with 


this hypothesis, it would be easy, by making three 

experiments, to determine the individual rend 

of each machine. The two methods (Ravenshaw 
Fontaine) seem very satisfactory, at least for the 
rapid comparison of the renderings of machines of 
the same type tried successively; but from the 
moment that the equality of the renderings is assumed 
the employment of transmission dynamometers be- 
comes useless, and the trial at the brake ought to suffice 
when it en to determine the rendering 
of a single ne. One reservation is, however, 
on this } ; it is not allowable to say 
machines 


necessary 
that the rendering is the same for two similar 


working under the above conditions. The rendering 
of the system of two machines may be nil, for example, 
without that of the receiving machine that it works 
being nil; it seems more rational to admit that with 
equality of the magnetic field of the inductor, and of 
current in the armature, the losses due to parasitic 
currents and other causes are the same if the speed 
is equal. In M. Fontaine’s method, for instance, if 


05 js the rendering of the system, B, A, formed of : 


two similar machines, the rendering of the receiver, B, 


should be and that of the generator, A, 
200 — 22 
— | | 
| | 100-27, 

To carry this‘réasoning further, if I is the 
rendering of a receiver, its rendering as generator, 
under the same conditions, would be 10 — 2 ° 
II experiments made with care confirmed these con- 
clusions, no series of trials at the brake—trials which 
mechanicians consider as susceptible of very great pre- 
cision—would be sufficient to determine the renderings 
of a generator in the various conditions under which it 
is required to work. It would then be interesting to 
know within what limits we may consider as equal the 
renderings or the losses of the same machine working 
as motor or as receiver. 

In workshops where several machines are at one’s 
disposal, it would always be possible to determine the 
rend of a generator without employing any trans- 
mission dynamometer. Experiment has shown that up 
to 50 H.P. at least, the maximum power that I have. 
been able to try,a receiver is an excellent dynamo- 


meter. If we measure at the brake the work furnished 


by the dynamo, we always find within the limit of 
error the same rendering when the machine works | 
under the same conditions of speed and charge, 
although the electromotive force is susceptible of slight 
variations ; the machine being in its normal condition 


as to greasing. We may then take a receiver, and for 


a series of speeds form a table of the rendering corre- 
sponding to a series of intensities ; this graduation 
being made with all possible care, the trial of a 
generator would be made simply by coupling it on the 
axle of the receiver, and comparing the numbers of 
watts furnished and absorbed by the two machines. 
It is evident that this method would be equally applic- 
able to the measurement of the rendering of an alter- 

current machine; it has the evident advantage 
that the forces applied to the machine to be tried are 


| 
| 
| 
| 
| 
1. 


reduced to a couple merely. the suppression of 
the belts we eliminate the tee Bg it is impossible 
to estimate, arising from the variable tension of that 


organ of transmission, and which the employment of 


dynamometers allows to remain. 

If, on the occasion of à amg Exhibition, com- 
petent persons prepared mselves to exchange their 
‘views on this question of rendering, and could arrive 
at the fixing of some uniform rules, it would be a great 


vantage to the constructors of machines, and to those 


who use them. 


TELEPHONY. 
Report of M. de la TOUANNE, Telegraph Engineer. 
Telephony has, by wonderfal good fortune, 
instrament, received at first as a scientific toy, has 
become the foundation of an ind that extends its 
domain from the village to the most flourishing towns. 
Bat the very rapidity with which this indu has 
been developed is in itself a source of danger. y 


has one system been adopted when another more prac- 
tical and more ingenious is conceived, and we see in 


such and such a large town a company, mindful of its 
— Ir and of the services that it has to render, 


uish a that was hardly fully established, 


ons only just completed, in order to 


arrange the organisation afresh from its very basis and 
create anew, in all its details, a system in harmony 
with recent progress. Such a determination is only 
very exceptionally necessary; and if, in smaller 
these difficulties are every-day ones, they 
might in many cases be avoided by more frequent con- 
sultations — those who are 4 with these 
enterprises; questions concerning the lines, apparatus, 
central stations and tariffs take a hundred Hifferent 
aspects, and while feeling our way as we are doing at 
present, it would be of great advantage if competent 
persons could consult together upon the solutions 
already attempted and on those already acquired. As 
to lines, it seems as if the = of the conductor is 
almost decided. Little by little copper and its alloys 
are being substituted for iron and steel. But still it is 
necessary to determine in what cases it is certainly 
advantageous to know the results obtained under the 


most varied circumstances possible with bronzes, with 


hard copper, and with annealed copper. The latter, 
owing to its feeble tenacity, seems reserved for cables, 
but even these have probably not arrived at their de- 
finite form. A large number of types have been pro- 
posed ; but what are their specifications, advan- 
tages, inconveniences ? is practically the limit 
of resistance, of capacity? How many wires is it 
expedient to unite in a single cable ? 
tions must be adopted in the fabrication of the cable 
according to whether the | is one of simple wires 
or of metallic circuits ? information does expe- 
riment give us on this point? With to these 
metallic circuita, what are the devices of construction 
employed in overhead systems? Is it not possible, as 
has recently 
conductors and to employ a single return wire for a 
group of wires.on the 
what arrangements must be chosen as regards the 
jaxtaposition, on the same supports, of several similar 
groups, &c. These are questions to which we shall 
number o men, resting as far as possible upon 
facts, will them fully, and relate their failures 
as well as their successes. 

The apparatus do not give rise to so many different 
8 is, at least, if we abide by the results 

t are stated. Microphones, telephones, pans | 
signals, come under only a few categories. The - 
fold models due to the fertility of imagination of 
inventors could only with difficulty be compared and 
classified ; often the differences between them consist of 
some detail of merely commercial interest. The micro- 
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modifica- 


been proposed, to reduce the number of 
single distance. In this case, 


— — 


studied, do not give, after a short delay, complete 
resulta, it will be desirable that the qualities of each 
kind, as observed by daily use, should be clearly stated. 

ley wage have also exercised the spirit of inven- 
tion ; the principle being known, the 


of electro-magnets had necessarily to be tried; the 


_ inventors might frequently have even avoided present- 


ing certain forms as new if they had consulted former 
works on electro-magnets, those of Nicklés for example. 


In at the present moment we believe that there 
are met several models of telephones very 


similar in value, and all good when they are well con- 
structed. It is desirable, for the sake of future 
that the exact relative influence of the constitut- 
the instrument should be determin 

e auxiliary signals, 
modifications, sometimes happy, but not of capital 
importance, of telegraphic apparatus tried long ago. 
The same may be said of many combinations in which 
these accessories intervene—the Wheatstone bridge, 


~ differential mounting, &c., which have their 


origin 
solely in telegraphy ; whether it a question of a Morse 
instrament, a oran annunciator, there is no nove 
in the matter. might 
appears very rarely, except in combinations where it 
— to connect several consumers with the same 
wire of the central station, or in arrangements intended 
to 
cally, after payment of the sum demanded for a conver- 
sati 


on. 
Amongst the accessories, one of the most important, 


for doubt ; the determinatiou of the most favourable 
element for transmissions would be useful. 
With regard to the central stations, several points 
deserve special attention. In the first place there is the 
uestion of prea ga À tables ; what facilities ought 
ey to offer y? For what number of consumers 
ought a central station to be furnished with that admi- 
rable system of multiple commutators which, coming 
originally from the new world, is gradually 
over the old ? These are elements, the knowledge 
which is indispensable ; the simplification and the cer- 
tainty of the operations req of the employé are of 
capital importance when these seg are repeated 
several hundred times a day. e expense of the first 
installation then becomes secondary ; indeed, often the 
part of the cost is more apparent than real. In 
any case, if it must be bought at the price of a tem- 


rary sacrifice, rapidity, which is the raison d’étre of 


po 
the telephone, is the first thing to obtain. And the 


diversity of the systems is such, that, according to the 
type of table adopted, the number of communications 
established by an employé has increased from 200 daily 
to 200 an hour. These figures are not exaggerated, the 
maximum is higher still. Under these conditions, we 
can see that special care must be taken in the choice of 
material for a central station. Nevertheless, the fruit 
of this labour of installation would be partly lost if 
jndicious regulations did not ensure a good utilisation 
of it; it would therefore be very interesting to compare 
the regulations observed in the different systems, the 
instructions given, as much to the correspondents as to 
the employés, and to know the advantages or incon- 


veniences which experience has shown in their applica - 


tion. To mention one detail only, in the New York 
system, every demand of communication is held to 
remain valid until it is satisfied ; in the greater number 
of other systems it has to be renewed by the person 
concerned, when he has been informed that his order 


could not immediately be carried out. Of the two 


systems, the first gives correspondents an apparently 
incontestable advantage ; but we must at the same time 


consider to what degree it impeded ‘the service to the — 
detriment of the fresh demands for communication ; 


® 
1889 
e 
4 


erent forms | 


bells, — &e.. are 


communication with this latter automati- . 


the battery, is, perhaps, the one that leaves most room | 


phones derived from the Hughes type have the very 
great advantage of being regulated once for all ; those 
suggested by the Edison 2 are nevertheless | 
retained in many systems ; and y, the grain micro. 
phones were for a little while considered as an improve. 
ment. If the exact methods of measurement, now bein 

| | | 


cumstances ; in each 
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moreover, it seems only reasonable that at the end of a 
certain time the 1 should give up his turn for 
communication ; the arguments or against could 
only be furnished by those who have tried both systems. 
This particular point, be it understood, is mentioned 
solely as an example, and only shows the different 

ts of view from which competent men judge, and 
the uncertainties which still prevail. 

Another cause of the or failure of tele- 
phonic enterprises is the scale of c adopted. Like 
every other industry, the telephonic industry seeks, in 
the first place, a profitable tariff, one which, by the 


combination of the number of communications and the 


payment demanded for them, gives, when all the ex- 
penses are deducted, the maximum of profit on the 
ital sunk. The estimation of the expenses is diffi- 
cat to ake ins, goneral manner; they depend not 
employed, but also on local cir- 

cular case, however, this is 

an element which can be known with a certain degree 
of exactness ; the second element, the cost of maintenance 
(? la loi des débouchés), according to which the payment 
is regulated, and also the number of communications 
or the number of subscribers is pe gum — ; 
the preconceived ideas on this subject are almost always 


- erroneous. It would therefore be a most interesting 
study to fix this definitely, but unfortunately the first 


data can very rarely be obtained. Most frequently the 
are fixed and modified without any precon- 


charges 
oeived plan; the lowering of them (we do not speak 


here of rises, which are the exception) are made by 
sudden, leaps, and it is very 
the relation between the tage dos the tariff and the 
increase of the consumption. e information to be 
gained from the comparison between the size of the 
population and the number of subscribers is not of 
much account. For one single town, the signification 
of the figures of these far too concise 
on several circumstances ; the time the system has been 
established, the time during which the last tariff has 


been in operation, on the regularity of the service, all 
of which points are generally passed over in silence. 


If, on the other hand, we wish to compare the results 
obtained in different localities we require to know the 
character of the inhabitants, the nature of the social 
relations existing between them and resulting from 
their ordinary occupations, the climate, wealth, and the 


nature of the mercantile operations. Up to the present: 
the — — is above all a commercial instrument, and 
it woul S gor 
the towns in which it is merely of social interest; but 


probably be easy to place in a distinct cat 


lating to the value of money in the countries under. 


consideration and those figaring in telephonic statistics, 


micht perhaps enable us to conjecture, knowing these 


causes, what probable development would be in store 
for telephonic industry in such and such determined 
circumstances. Without this methodical procedure we 
should only, according to all ap ce, find uncer- 
tainties or disappointments equally fatal to the initia- 
tive spirit. The problem is, moreover, a most arduous 
one, and the above remarks have no other object than 
to show its interest and complexity. 

We cannot yet hope for an immediate and complete 
solution of all the questions that have arisen in this 
rapid review of telephony ; others still remain to be 
solved which have not been mentioned. But it seems 


that many of them might be examined to good purpose 
dy men daily mixed up with practical difficulties who, 


by comparing their experience, especially if science was 
brought to bear on it, would certainly be able to throw 
a light on some points. | 


the factors the 
taneous value, 


1 The difference 
7 


cult to seize 


statistics depends 


the working of the transformers. Ina 


Report of M. Pioov. 
(Engineer and General Secretary to the Society of Electricians.) 
1. Principle.—When an electric current is sent into 
an apparatus prepared to transform it into some other 


tm of energy, the product BI of the difference of 
potential between the terminals and the intensity of 


the current measures the power which is absorbed at 


each instant by the apparatus in question. 

If this is so that it gives rise, iteelf in a circuit 
distinct from the first, to an electric current the 22 
B’ I’ of the difference of potential at the of 
this second circuit, and the intensity of the current will 
at each instant represent the electrical power furnished 
— — We can assume that the electrical energy 
has simply undergone a transformation in the value of 
uct of which represents its instan- 


ence the name of 
to the 1 which realise it. | 
The circuit receives the name of primary, the 
M ier is al 1 than the 
e secon power ways lower 
ts the energy absorbed 
the different passive 


set up by the work- 

e designate as coefficient of transformation the 
tial at the terminals 
of the two circuits. It would be more accurate to define: 
it as the ratio of the electromotive forces. There is, 
however, little difference between these two values. 


The name of transformers is reserved for apparatus 

which supply instantaneously in a secondary circuit the 

en brought by a primary circuit. i 
us a secondary „ OF a group of 


in quantity, will give a transformation of a group ) 
of values I I into another group; bat the phenomenon is 
not instantaneous, and these apparatus are not included 


in the class of apparatus styled transformers or secon- 
dary generators. | 


2. The phenomena of induction form the basis of 
the primary circuit prod flow of fo hich 

ep uces a flow ree which 
through the secondary circuit. In order that the 
r may be the seat of an electromotive force of in- 
duction, the flow of force that the primary circuit 
determines must be variable, and in order that the 


_ phenomenon may be reproduced indefinitely, a condi- 


tion which is practically essential, the variation must 
be of a periodic nature. | 
There are several means of making the flow of force 
embraced by the secondary circuit vary. result 
can be obtained, for example : ey | 
By the odic variation of the current ; 
By the displacement of the circuits ; 5 


Finally, the third mode has not as yet been applied 
to any industrial p as there seem to be too 
material difficulties of execution to be overcome. 
3. Transformers of the First Type.—The earliest 
apparatus of this kind is the induction coil universally 
known by the name of its constractor, Ruhmkorff. 
Any description of it would be superfluous. We will 
merely remark that the interrupter and the condenser 
are accessories, not of the transformer, but of the source 
of the current. . | 
The first idea of an industrial none of the in- 
duction coil seems due to M. Jablochkoff, who in 1878 
. ese lam uiring a very electromotive 
force, which would have rendered direct canalisation 
a very difficult — —j———— the 
rocess consisting of employing a primary current pro- 
uced under a manageable electromotive force, and 


| 
TRANSFORMERS. 
| 
amongst the others it would be important to compare 
those which are really comparable ; where industrial 
: or commercial towns are concerned it would be best, 
in the first case, to distinguish from amongst the in- | 
dustries those that give rise to few transactions, but | 
those few important from the sums involved, and those And also by their alteration. 
in which there is constant buying and selling requiring The first method gives rise to transformers with alter- 
comparatively small disbursements only; with trading nating currents. These are fixed apparatus, in which | 
cities it is necessary to have a criterion of the activity nothing reveals to the eye the state of action or rest. | 
of exchanges, These < compared with those re- The second mode of variation of the flow embraced 
7 us called transforming motors or | 


» 
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About the same time a certain number of inventors 
posed various methods of canalisation, in which in- 
uction coils constituted one of the essential pointe. 
It does not seem, however, that any of them obtained 
industrial results, for at the Electrical Exhibition of 
1881 none of these systems were seen — pr 
It was not until 1853 that Messrs. Ga 
of London, brought transforming apparatus into use, 
and since then they have undergone important modifi- 
cations and have been applied to industrial purposes. 
It seems that up to time inventors had in their 
minds this preconceived idea, that in order to pro 
the advantages of a canalisation at high tension, 


the primary circuits of the transformers must be intro- 
duced in series into this circuit. The practical conse- 


quence of this fact was a great difficulty in the auto- 
_ matic régulation of the secondary sources constituted 

by the induced circuits in which were introduced the 
utilising apparatus. The grouping of these latter in 
derivation on the secondary circuit seeming to possess 
advantages which rendered it preferable to grouping 
them in series, it beeame necessary to have recourse to 
special apparatus for the regulating, whether automatic 
or by hand. Ina word, these transformers were not 
self-regulating. Moreover, the properties of magnetic 
circuits not being as well known then as they are now, 
inventors employed magnetised masses of iron, present- 
ing free poles, so that the flow of magnetic force had to 
effect a considerable passage through the air. The in- 
conveniences of this fact were not then sufficiently 
recognised, and the presence of the free poles seemed a 

sort of manifestation of the play of the magnetic forces. 
At the beginning of the year 1885 Messrs. Ziper- 
nowsky, Déri, and Blathy, of Buda-Pesth, and also Dr. 
Hopkinson, indicated the advantages of closed mag- 
_ netic circuits, without poles, and described several 

forms of ap realising these conditions. These 
advantages were considerable, from the point of view 


of the rendering of the ECS the lines of 
force remain in the interior of all the wires, or, in other 


words, the flow of force in each induced spiral is the 


maximum for each of them. 

- From this results evidently a better utilisation of the 
wire, leading to a minimum of internal resistance for 
a given eléctromotive force, a result which could only 
be obtained by a complete utilisation of the inducing 
flow of foros. 

Messrs. Zipernowsky, Déri, and r also presented 
a complete self - system of distribution, the 
principal point of which was the placing in derivation 
of the primary circuits of all the transformers on the 
principal circuit. The secondary circuits were con- 
nected in derivatiun together, or remained separate, 
according to local circumstances and the requirements 
of the distribution. This system was developed 
rapidly and adapted to several applications. Almost 
at the same time a large number of apparatus were 
created, infinitely variable as to arrangement, but all 
comprised in the category of transformers with closed 


magnetic circuit. 


The Gaulard apparatus take this new form, and 
Messrs. Ferranti, Kapp and Kennedy, in England, and 
Westinghouse, in America, follow out the same idea 
in the construction of their transformers. The group- 
ing in derivation has also obtained a firm footing, and 


is adopted in all the installations realised since that 


time. 

At the same time, the progress made in the study of 
transformers is such that renderings of 90 to 95 per 
cent. can be obtained when fully charged. The very 
variable arrangements of transformers can all be classi- 
fied under two principal types :— | 

In one the iron is inside the wires, and is completely 


enveloped by them. The Gaulard and Zipernowsky 


ap us are of this kind. 


the other the wire is inside, and is enclosed in the 


and Gibbs, 


Messrs. Ferranti and Westinghouse use 


type. | 
These two types are theoretically 2 and 
these transformers, of all forms, when constructed, 
attain the same rendering. 

The causes of loss are the same, viz., the resistances 
of the and secondary wire—the hystérésis of 
the iron—the Foucault currents, which may exist in 
PR of the insufficiency of the division. 

4. nsformers of the second he revol 

formers, in which induction is due to the displace- 
ment of the circuits, are more particularly continuous 
current transformers. 

In comparison with those already mentioned, they 


present the inconvenience of having movable organs, 


collectors, and brushes, which necessitate a certain 
amount of surveillance. But, on the other hand, they 
can * to the secondary current either the continuous 
or alternating form as required. The continuous 
current, as it presents a more extensive field of applica- 


tion, is generally eo 


The ensemble of a receiving dynamo, working from 
another machine which becomes a generator, consti- 
tutes a group which may be considered as a transformer. 

But this term is specially reserved for the more inti- 


mate union of two ap into one single one. 
Several types have been pro | | 
Every d o-electric machine a double 


ynam 
winding of wires on its armature, each of which is 
insulated from the other and connected with a special 
collector, constitutes a transformer. It is under this 
form that these apparatus have been brought into use 
in the applications that have been realised aß to the 


n particular by Messrs. Paris and in 


hese transformers are auto-motors, the motive force 
necessary to overcome the passive resistances is borrowed 
from the primary electrical energy. In the above 
arrangement it is always somewhat weak ; the loss on 
this head appears less in a transforming machine with 
a double-induced part than in two independent 
machines connected by a belt, for instance. Other 
types have been pro which are not self- motive, 
and which only orm on the condition of receiving 
the movement of a independent-motor. yy te 

The model proposed by Edison in 1883 is formed 
simply of a double armature, free to revolve in the 
centre of a mass of iron which completely envelopes it. 
Each armature may be considered as revolving it 
2 resultant field produced by the current in each 

em. 

Finally, it has also been proposed to leave the arma- 
ture immovable, and only make the brushes turn round 
their respective collectors. The effect of all these com- 
binations is evidently the same. There are not in 
existente, to our knowledge, any important applications 
of these various apparatus. The ratio of the p | 
and secondary inductive electromotive forces is evi- 
Gently constant them. their depends 
upon the speed imparted to the revolving organs. Hie 

5. Calculation of the Elements of a Transformer.— 
The calculation of a transformer consists in determining 
the number of spirals of the primary and secondary 
wires, the dimensions of the iron core round which 
they are wound, and the section of these wires. In all 
these apparatus the electromotive forces of induction 
are in proportion to the number of spirals of the 
primary and secondary wires. This ratio is generally 
called the coefficient of transformation. It is fixed in 
advance, according to the local conditions of the dis- 
tribution. Let K be this coefficient. : 

It will then be sufficient to know how to calculate 
the primary wires, for example. The average induc- 
tion, B, of the iron core, multiplied by its — 
section Q, gives the flow of force, 7. Now, accord 


to Maxwell’s law, we get at each instant, and in each 
spiral: | | 
df 
© 


Let T be the duration of a complete period of the | 


| 888 | 
transforming it by means of the induction coil into a | 
secondary current of high tension, — 1 of feeding : 
one or several lamps. An Tu installation of 
these. apparatus figured in the Universal Exhibition 
of 1878. 
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alternating current, or of a half-revolution of the trans- 
former, turning, say, ut two inductive poles. -We must 
know the law of variation of F with t, in order to deduce 
from it the value of e. In alternating currents, it is 
admitted that the curves which represent the current 
and the flow of force as a function of the time are 
sinusoids differently placed with regard to euch other. 
We get then: 


assuming that 
and F being the maximum flow, whence | 
— 47 — my cos mt 


at each instant. 
That which we have 
electromotive force, I, being defined by 


1 
[eae 
may be calculated at once, and from it we shall deduce 
the primary electromotive force of a spiral of the 
transformer, provided that we fix the value of F, the 
maximum flow in the iron. We must be guided by 
the results of experiment in fixing this term at the 
value judged most suitable. | 
We see that, for a given transformer, the electro- 
motive forces of induction are, all else being equal, in 
8 to the number of ods in a given time. 
the other hand, the Foucault currents and the work 


of hysteresis also increase with the number of periods, 


so that we are led on the one hand to increase these 
periods in order to increase the power of transforma- 
tion of a given apparatus, and, on the other, to diminish 
them in order to increase the rendering. 

The transverse dimensions of the wires of a trans- 
former will be taken in relation with the intensity of 
the currents which pass through them, fixing a density 
of current which, on the one hand, does not lead to an 
excessive weight of copper, and, on the other, does not 
correspond to too great an energy absorbed in heating 


them, and which preserves, to the best possible degree, 


their qualities of self-regulation. 


With revolving transformers, still speaking of the . 


dq 7 


we remark that for the time 1, the variation of the flow 


is 2 F, and we take, for the av electromotive force 
of a spiral 


: 2 F 


The calculation then resolves itself simply into that of 


ectric machines. | 

6. The industrial rendering is the ratio of the elec- 
trical energy expended in the secondary circuit outside 
the apparatus, to that which is supplied to the appa- 
ratus, measured at the primary terminals. With con- 
tinuous currents there is no difficulty ; with alternating 
currents the only difficulties that arise are those which 
exist in the exact measurement of these currents. They 


belong to the department of electrom and we will 


The two systems of transformers present advantages 
and inconveniences pee to themselves. The alter- 


nating transformers have the advantage of having fixed 
organs, requiring no surveillance, which can be estab- 
lished anywhere, out of reach of the hand. They have 
à very high rendering, even when they work with a 
small charge, and are not susceptible of any accidental 
derangement when once established. The alternating 
machines which supply them can also be easily em- 
oyed and superintended. But the alternating current 
des not lend itself readily to lighting; it seems as yet 
ifficult to use it for the transmission of mechanical 

work, and impossible to apply it to electro-chemistry. 
© continuous current transformers are relatively 


tion. 


agreed to call the alternating 


_ winding is procured by the 
inserted 


more ve. They — — x more extensive instal- 
lation and continual surveillance, and are subject to a 
is also 
not so | | 4 
On the other hand, they can be adapted equally well 
to the distribution of lighting, — and 
to electro- chemical applications, the principal of Which 


is the charging of accumulators, which allow of a 
certain independence between production and utilisa- 


The choice of either 


therefore depends upon 
a careful study of the conditions of the en 
(To be continued.) | 
— 


CONTINENTAL NOTES. 
A CORR=SPONDENT.] 


Winter St. Petersburg, on the fatal influence of 
the electric light on the life of plants. It was observed 
that a single night’s lighting was sufficient to cause the 

ts to become yellow and dessicated, which wus 


followed by a fall of the leaves, The sudden, pessing 


of northern plants, used to sunless days and the 
light of the conservatory, into the dassling 
of this phenomenon. The À 

0 


ht of 


experimental conser- 
vatory at the exhibition of electricity in 1881. It is 
also remarked that the effects vary much with the 
nature of the electrical apparatus employed. If arc 
lamps be used, which give a light much charged with — 
violet radiations, the injurious effects will be quickly 
observed ; if, on the .contrary, incandescent lamps, 
which give a more yellow light, be employed, it is pro- 
bable that the hurtful influence will small, or not 
noticeable. | 
The Western Company of France is at the t 
moment experimenting with a system which is the idea 
of a watchmaker, M. Pouchard, which has as its object 
the automatic winding of clocks, watches, &c., at long 
distances by using the o electric wires. The 
of an electric motor 
in the movements, which sets itself in motion 
when the clock has gone a determined time. Two 
elements of a Leclanché pile are sufficient to work this 
motor, which three or four times a day winds the spring. 
The of the automatic hour, by means of elec- 
tricity, is obtained in an equally simple and inge- 
nious manner. similar idea has, however, been 


employed in other countries. 


Although, perhaps, rather late in the day, we may | 
remark that the Belgian electrical show at the Paris 
Exhibition is a really fine one. In addition to lighting 
—in which they take an ample share in the galleries— 
there is an interesting exhibit from M. Van Rysselberghe, 
which includes a very simple Morse telegraphic appa- . 
ratus furnished with anti-induction a us for tele- 
— and telegraphy simultaneously by the same wire. 

he system adopted in Belgium is also in use in several 
thew gf tho Belgien Odmpeny 

apparatus e show o e pany 
for Lighting and Long Distance Electrical Trans- 
mission, Limited, which lights a corner of the Machine 
Gallery. Some Liége firms have also some interesting 
apparatus for lighting by arc and incandescence. 
Among others there is an engine dynamo equal to sup- 
plying a light of 72,000 candles, the motive power neces- - 
35-horse, and the speed 600 revolutions per 
minute. At another part of the Machine Gallery a 
large portion of the space reserved for Belgium is 
magneto post, wi an Rysselberghe’s microphone, 
means of which it has been possible to correspond from 


| 
| f = Fain. m, t, ee 
cause 
ofthe | 
with | 
the brightness of that light ; the plants which are not | 
directly by the luminous raysdo not appear to | 
| suffer. The foregoing facts agree absolutely with those 
ith 
ent 
her 
Ive, 
ing ‘ 
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New York to Chicago, or a distance of 1,600 kilomètres. SPO + : 
In the same section there are algo lightning conductors CORRE NDENCE 2 
designed for the protection of telegraphic installations, 5 — . (aa 
and also the electro-medical. a of Dr. Laroche Electric Traction oS 
designed for the Tournai ouse. | 4 

We hear from Paris that further of elec- Noticing the mention of my name in your editorial 4 


- trical generators have verified the results obtained by 
the Gassner dry piles, constructed at Liège by M. Peter 
Ehlis. The Gassner battery has given most regular 
results, both as regards electromotive force and internal 
resistance, which is low, not exceeding in all the mea- 
surements taken O6 ohm. In these trials its resistance, 


which was 0°4 the first day, only attained 0°42 ohm after 


eighteen days, and its electromotive force had only 
fallen 0°03 volt in the same time, while working con- 
_ tinually through 400 ohms. We do not however, see 
anything very wonderful in this, for the external resist- 
ance is very ‘compared with that of the battery. 
It is known, says a Belgian contemporary, that the 
Paris Telephonic Sérvice has been taken over by the 
State. It is not so yet in Belgium. It appears that thie 
taking over cannot be carried out before two or thres 
years by the terms of the Act of Concession. But from 
observations made by the Government on the subject of 
the public telephone cabins, and M. 
having stated his intention of assuming the on of 
this service, the Bell Telephone Company, it would 
appear, is not ee ea the burden on to the 
back of the State. Under these circumstances the State 
would perform, it seems to our contemporary, a singular 
operation. It would assume the most onerous part of 
the service, leaving the most fruitful to the company. 
However, as regards general interest, the taking over of 
the public cabins would be a first and notable improve- 
ment, because it is not doubtful that the State would 
more seriously organise this service, which has hitherto 
been established in a most rudimentary fashion. 
The Special Electricity Commission appointed to 
adjudicate upon the electric lighting, &c., of Brussels, 
the members of which are . Bals, B master, 


Janssen 8 Works Department), Depaire, Martiny, 
Béde, an 


Pilloy, Communal Councillors, met for the 


first time last week to commence the examination of 


the tenders sent in by the different electricians in order 


to obtain the concession for the electric lighting of 
Brussels, and for the establishment of a general service 
for the distribution of electricity. These tenders are six 
in number, and are as follows :—The Belgian Thomson- 
Houston Electric Company, the Zurich Telephone 
the Liége International Electricity Com- 
y, the Brussels Company, L’Eleéctrique, Messrs. 
iemens.and Halske, of lin, 
Rysselberghe. Most of the tenders provide for the 
establishment of a central station with continuous cur- 
rents. One alone, that of the Thomson-Houston Com- 
y, sets forth a high tension system with trans- 
ormers. The system, which is only theoretical as yet, 
. fathered by M. Van Rysselberghe, provides for the 
establishment of a distribution of water at high pres- 
ure, similar to the hydraulic distribution of the Port of 
Antwerp. This distribution of water would have as 
its object the working of the motors which would pro-. 
duce the rotation of the electrical generators. As to 
Messrs. Siemens and Halske’s system, which is in 
working on a large scale in several capitals, and which 
has just been applied to the lighting of Pesth, that also 
includes a central establishment with a fractionary dis- 
tribution of electricity to all distances. Up till now, no 
decision has been arrived at. The Commission was to 
_ meet again to-day (Friday). N 
The Newcastle-upon-Tyne Electric Su — 
Limited.— On Saturday last the 
Electric Supply Company, Limited, tested two of their 
boilers and the first engine, a fine specimen of Robey’s 
make, under steam, at their works in Pandon Dene, for 
several hours, with very satisfactory results. The 
dynamo electric machines, Mordey alternators, are ex- 
pected to be in position during the next few days. 


here quote from the 


and, lastly, M. Van 
such armatures being operative at the same time.” 
nor hinted at in the provisional, may be well left for : 3 


September 164, 1889. 


notes of last weeks ELECTRICAL I respecting 
a claim made by W. D. Sand well, kindly allow mes 
state that the idea of employing a truck or trolley u 
connection with an electrical car was designed by me 
when W. D. Sandwell was in my em 87 from Novem- 
ber, 1886, to the middle of October, 1887. D 

The plan I proposed was to use a suitably constructed! 
truck or trolley to convey a set of charged cells to a ä 
car while it stood on the line, and to receive the . 


ing depôt upon ie, apr for ng. The à 


difference between plan and that of Sandwell’s is, 2 
that mine was a means of feeding a self-contained car vu 
the cells, and Sandwell proposes to hook the same = 
to a car like a tender to a locomotive. It was during bs 

time that Sandwell was in my employ that he saw and = 

obtained a knowledge of the construction of an electro. = 

motor for the first time, and particularly the utility and = 
advantages to be gained by the employment of: hs 
double armature motor I had previously patented for 
tramcar propulsion, and for other purposes. It would 
be impossible for Sandwell to construct a motor on the 
lines proposed by him without infringing the ; 
taken out by me in February, 1886, es 


patent = 
pecially in the = 
face of the disclaimer now printed in his specification. 
‘The disclaimer above referred to, which Sandwell s 
compelled to insert in his specification, substantially, in 
my opinion, upsets, all the claims that follow it, o 


matter whether the magnet moves or not. It may assist 7 


your readers to form a fairly clear opinion u 
subject, and the validity of patent No. 2,783 of 1 
ecision of the Comptroller k 
Patents, H. Reader Lack, Esq., given on the 23rd of Feb- 7 
ruary last, when an endeavour was made to upset this 
patent on the ground that it had been anticipated by 2 
Tho following is the extract :— 1 
“T am of opinion that Jarman’s invention of an ü 
electro- motor, with two armatures on one shaft, em- 
ployed in such a manner that one armature is cooling imma 
while the other is in use, has not been foreshadowed in 
either Jensen’s or Danchell’s specifications, for in- 
neither of these is there any indication that the toe 
parts of the double electro-motor are to be used alter- 252 
nately. Hence,.so far as the evidence that has been 
— before me goes, I am bound to consider Jarmans 752 
vention as new in principle.” as — | 
Following this is the disclaimer which the Attorney- 
General (Sir R. Webster) compelled Sandwell to insert 55 
in his specification, which is as follows :— C0 
“I wish it to be understood that I do not claim ns 
placing two armatures on the same axle, one only of 5 


nthe à 
if 1 4 


It becomes evident from the foregoing that if Sand- ie 


well uses two armatures on the same axle, one of them 4 À 7 1. 
must be inoperative while the other is operative; hans? 


he would be using that which he does not claim. 
The value of a patent with such a disclaimer inserted 

in the 2 as well as a description of = 

in the specification which is neither mention 


your readers and yourselves to decide. | a 

Suffice it to say that Patent No. 2,783 of 1886 isthe | 
property of the Electric Tramcar Syndicate, Limited, 
together with others that have been granted to me for 
improvements connected with electrical propulsion and 
traction. As several tramcars will before long be in 
vractical operation, embodying the improvements these 
patents cover, the owners will not fail to protect and 
safeguard the -rights granted by these patents from 
infringement. 


A. J. Jarman 
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